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ABSTRACT 

This series of four environaental education units is 
designed for use at the high school level. The first unit, an 
advanced science and independent study, includes such topics as 
student requirements, advisor responsibilities, evaluation fortts, 
research report format, a guide to Syracuse University libraries, and 
research ideas. The second unit, an ecology course, explores biotic 
interrelationships, air quality, water quality, and other 
ecology-related problems. Course requirements, a course time table, 
terminal objectives for each area of study, activities, diagrams, 
worksheets, tables, and reference materials are included. An 
environmental biology unit, the third unit, is a three-week unit 
which explores such topics as populations, communities, ecosystems, 
biomes, and biosphere. Worksheets, objectives, resources, project • 
suggestions which correlate course text and other curriculum 
materials are included in the unit. The final unit deals with 
environmental physics, exploring noise, air pollution, the 
automobile, the bicycle, aircraft, solid waste, and electric power. 
Each topic includes activities and/or an information outline and 
discussion questions or topics. (TK) 
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ADVANCED SCIENCE REQUIREMENTS 

1. Students wm spend fj ye periods (minimum) p e r week on independent study under 
supervision of an advisor for one or two semesters. 

2. Students will meet twjce a week for the first month of school. During this time 
students will be informed of: possible project ideas, use of library and other 
references, experimental designs, biometrics and statistics, and scientific ap- 
paratui.. Advisor will do this with students assinged to him. 

3. For the rest of the semester, students will meet with the advisor at least once 
a week to discuss progress, problems, etc. 

4. A To£ must be kept of all his activities including: amount of time spent, library 
research, raw data, field trips, consultations with others, etc. This log will 

be submitted to his advisor once every two weeks. 

5. By the 3rd week of school the students must select the discipline in which they 
will do research e.g. biology, chemistry, physics, geology, astronomy, psychology, 
etc. and present a statement of the problem they wish to investigate. 

6. At the end of the first four weeks each student will have submitted to his advisor 
a rough draft of his research problem, experimental design and background research. 
He should follow the project format included in the course packet. 

7. Science Club will periodically schedule speakers or field trips 1n all scientific 
disciplines. Advanced science students must attend five programs and \yrite a 
critique of each. ' — 

8. All science teachers involved in Advanced Science will meet 8th period on the 
last Monday of each marking period to collectively determine the report card grade 
for each perticipating student. He will be evaluated on: biweekly log, consul- 
tations, with advisor, sophistication of project, time and effort spent, self 
assessment-after first marking period, all requirements on this sheet. 

9. Near the end of the second marking period each student will give a ten minute 
talk on his progress to date and evaluate himself. All advisors and research 
students will be present. Prospective students for next semester will be in- 
vited so that they may have a better idea of what to expect independent research 

to be like and so they can see wnat type projects other students have done. 

10. At the end of the year the student will submit a formal report following the for- 
mat of scientific journal articles and also make an oral presentation to the 
science faculty. His final evaluation will be largely determined by these. 

11. A student may be dropped at any time f rom Advance Science if he does not meet 
any of the above requirements or does not take the responsibility for indepent- 
ent research. 

12. It is recommended that prospective Advanced Science students meet with advisors 
prior to the semester they will be doing research. It is hoped that they will 
have time to consider the degree of involvement required by research, possible 
areas for their research and choose an advisor so that most of the semester can 
actually be spent on the research project. 
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RESPONSIBILITIES OF ADVISORS 



The advisor will - 



1. Meet with his students as often as necessary to acquaint them with methods of re- 
search, assist him in choosing a problem to investigate and designing his experi- 
ment, and to help him organize his log. 

2. Aid the. student In obtaining materials, equipment and utilizing available resources. 

3. Insure that the research is at an appropriate level of sophistication. Is carried 
out in a controlled fashion and will yield unbiased significant data. 

4. Encourage the student to use his time wisely and to develop the necessary self- 
discipline required by independent research. 

5. Constantly assess the student's progress and assist him in self -evaluation. 

6. Meet the last Monday of each marking period (during 8th period) with the other 
advisors to collectively evaluate the students progress in research and determine 
the report card grade. 

7. Attend as many Science Club presentations or trips as possible. 
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ADVANCED SCIENCE RESEARCH SIX WEEK EVALUATION 



Student 

Adv i so r 

Mark Period 

Grade 

1. Time spent on project (five periods each week). 

2 & 3. Weekly meetings with advisor (twice each week for first month of school). 

4. Log - Time 

Library Research 



Data 



Notes 



5. Statement of problem to be Investigated (by third week). 



6. Experimental design (by fourth week). Identify controls and variables, 
techniques, materials needed, special equipment and specific procedure. 



7. Critique of science club program. 



8. Student's self evaluation. (After first marking period) 



9. Oral presentation. 



10. Final Report (at completion of project) 
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FORMAT FOR REPORT OF RESEARCH 

Purpose - State your objective in one clear sentence. What are you trying 
to show? What problem are you trying to solve? 

II. Hypothesis - Based on your library research and other experiences what results 
do you predict? 

III. Experimental Design - (1) List in order all steps In the procedure you will 
follow to solve the problem. (2) Identify your variables and show that your 
investigation is well controlled. Those factors that you control and treat 
uniformly to all groups are the independent variables. The condition that 
varies from group to group is the dependent variable . If there is only one 
dependent variable at a given time and all other factors are uniform then any 
differences observed are most likely due to that variable. (3) List all 
materials and note the ones the school must provide. (4) Describe or Ill- 
ustrate any special apparatus or techniques you may employ. 

IV. Data - Record all resusts and observations in a data table. Date each entry. 
For your final report summarize the significant data into tables, charts, 
graphs, drawings, photographs or what ever presentation displays your data 

In the simplest form. r ^ 

V. Interpretation - Explain your results. Formulate conclusions based on your 
data, references and consultations with others. State whether the data have 
confirmed your original hypothesis. Footnote all ideas to the reference from 
which they came. This is the creative p^rt of research, let your mind explore 
all avenues. 

VI. Sources of Error - Discuss all limitations or biases that might have affected 
your Observations or interpretations of them. State methods of improving or 
extending your research. 

VII. Bibliography - List all references used even those not alluded to directly 
by a footnote. Include books, periodicals and people. 



NOTE TAKING AND BIBLIOGRAPHY 



When researching a problem it is necessary to devise a method of taking notes ac- 
curately and in an orderly fashion. A research problem can be made much more dif- 
ficult and time coiisuming if a student must take time out to rearrange notes or to 
go back to recheck sources. You must remember that every idea, experiment, work, 
or method, etc., that you utilized in your research r 'st be given credit. There- 
fore in order to fascilitate note taking, footnoting, and writing of the biblio- 
graphy v/e have compiled the following suggestions: 

A. Bibliofiraphy Card 

1. Make a bibliography card for each source used. This card will facilitate writing 

footnotes and bibliography . 

2. Use a separate index card for each source. 

3. Make out the card while you are initially using the source. It takes time to go 
back and locate the source again. 

4. Place the following information on the card; 

Author. Title. City: Publisher, Date^ Pages. 
Author. Article, Magazine . Date, Volume , Pages. 



B. Bibliographical Form : All sources alluded to must be listed in alphabetical 
order by author at the end of a paper. The following form Is used by most 
journals: 

1. Book: Leopold, Aldo. A Sand County Almanac . New York: 

Oxford University Press, 1949, 10-20. 

2. Encyclopedia: Wieschoff. H. Liberia. Encyclopedia Bri tan ica, 

1961, XIII, 1005-1008. — 

3. Periodical ; Deutsch, M. A Theory of Cooperation and Competition. 

Human Relations . 1949, 2, 129-151. 



C. Footnotes : Footnotes serve two purposes: (1) to give additional in- 
formation or (2) to note exact source of material used. The first type 
appear at the bottom of the page and are identified by a superscript 
number.' The second type may appear paranthetically within the text 
as follows: 

(Leopold, 1949) 

Be sure all footnoted references are listed in your bibliography. 



^Additional information can be obtained from your advisor or librarian. 
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A GUIDE TO USING THE SYRACUSE UNIVERSITY SCIENCE LIBRARIES 



The students of the Advanced Science course are greatly encouraqed to utilize 
the material available at Syracuse University in researching their particular topic. 
It will be here that you will be able to find the ntist extensive studies, works and 
experiments which have been performed In any possible topic you can Imagine. It is 
highly recommended that you and your advisor arrange a tir..; for a field trip to the 
science library where your advisor and the librarian can give you a first hand ex- 
planation on using the resource material available. 

0n2 of the libraries which may be of help to many students is the Nali'vai Science 
Library located in Lyman Hall. This library serves the biological sciences anu .-^o- 
graphy. For the various other disciplines the libraries ape located within the par- 
ticular department, for example the Chemistry Library is located In Bowns Hall, the 
Geology Library in Heroy Hall, and the Physics Library In the physics building (new- 

General Organization of the Science Library In Lyman Hall. 

The material in the library Is shelved according to the Library of Congress classl- 
fication system. The following is a list of the major Library of Congress subject 
divisions. 

. D History and Topography 

E-F The Americas 

6 Geography and Anthropology 

Jj Social Sciences 

Q Science 

QC Physics 

QO Chemistry 

QE Geology 

QH Natural History (Ecology) 

QK. Botany 

QL Zoology 

QM Human Ana tony 

QP Physiology 

QR Bacteriology 

R Medicine 

S... Agriculture 

T Technology 

Z Bibliography 
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Reserves: Reserve Books are shelved in closed stacks behind the Circulation 
Desk, 

References: General references books such as encyclopedias, handbooks, 
foreign dictionaries, directories etc, are on open shelves directly across 
from the Circulation Desk. The symbol "Ref." or "R" indicates that these 
books are in the Reference collection. 

Theses: Master Theses are available in each discipline and are located in 
the various libraries. Ph.D dissertations are available only on micro-film. 

Pamplot Files: A collection of unclassified pamplet material is available 
and is grouped according to subject. 

Periodical Room: Current unbound issues of frequently used periodicals are 
shelved in this room until reading for binding , 



Library Resources: Tools for Locating Information 
CARD CATALOG 

All books and periodicals received by a library are listed in the card 
catalogs which constitute a key to their location. The catalog is divided 
into two alphabets (1) The author - title catalog contains cards for author, 
editor and often title. It should be remembered that an "author" may be 
corporate, as a government, a society, or an institution as well as an 
indi'^idual. (2) The subject catalog contains one or more subject entries 
for the material listed in the author catalog. It is important to know that 
a "subject" may be a person as well as a field of study, (3) The theses 
file Is a separate author file listing theses by department, year, and author 
within the year as theses are arranged on the shelves, 

ABSTRACTS AND INDEXES 

In lieu of a Reader's Guide a Science Library has specialized indexes 
and abstracts to literature in the sciences, Allsuch indexes are together in 
one stack identified by the dictionary stand, (Remember that at this time 
the science library at Syracuse is divided according to disciplines and 
department therefore to find an index on a particular subject you have to 
go to the appropriate library) Special subject bibliographies whose call 
numbers are in the OOO's (Dewey) or the Z*s (Library of Congress) are s^elved 
here also. An index list references with author's name, title of book, work or 
journal article, name of the periodical, volume, page reference arid. An 
abstract in addition gives an annotated citation to current literature, noting 
contents in the form of a brief summary or a long review. 
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The following are common examples of both indexes and abstracts , 
remember these are only a few and should not be mistaken for a complete 
list. 

Chemical Abstracts - a Journal in the English language covering 
literature in every possible field and from every possible periodical 
in theoretical and applied chemistry. 

The American Chemical Society Tournal - an indexed collection of 
all the articles and publications complied by the AoCoSo 

Biological Abstracts - a semimonthly journal with English abstracts 
covering literature in theoretical and applied biology from over 5,000 
periodicals. 

Botantical Abstracts - abstracts in the international field of botany. 

Review of Applied Mvcoloov - covers abstracts on applied mycology 
and plant pathology. 

U.S. Atomic Energy Commission (Nuclear Science Abstracts) - covers 
articles, domestic and foreigh relating to atomic energy. 

U.S. Fish and Wildlife Services (Wildlife Abstracts) - a bibliography 
and index of abstracts in wildlife review. Other publications which 
serve as guides to current research are shelved in the stacks with 
books on the same subject. They may be annual review serials such as: 

Advances in cancer research 

Advances in enzymology 

Annual review of microbiology and many more 

USE OF THE SCIENCE ABSTRACT 
Each abstract should contain: 

A) The title or other designation 

B) The author's name 

C) The reference in full 

D) A brief summary of the main points or results brought together 
in the work. 
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Tho Purpose of the Abstract: 

A) Abstracts enable an investigator who is seeking information on a 

subject to determine quickly whether tlie desired facts are contained 
in the article, 

B) Abstracts provide a quick method of keeping informed of the trend 

of current scientific literature . 

C) Abstracts give a brief resume of articles so that they made be read 

more intelligently » 



The Science Abstract is utilized in much the same way as the Reader's 
Guide to Periodical Literature. 'She Abstract has a yearly subject and author 
index which enables you to find a particular abstract on a subject very easily. 
The index is only cumulative for one year at a time, therefore you must 
utilized a different index form each year. In the beginning of each index there 
is a guide on how to use the abstract. This should be consulted before you 
begin to do your research . 



HOW TO USE THE READER'S GUIDE TO PERIODICAL LITERATURE 

A student has decided to do a project concerning air pollution and he would 
like to find articles written in 1971 on this topic. He would therefore go to the 
1971 Edition of the Reader's Guide and look in the subject index under air 
pollution (pollution, ecology, environmental problems) where he might find for 
example the following; 

Air Pollution 

Auto, exhaust, pollution and weather patterns (title of the article) adaption 
of the testimony before sub-committee on air and water pollution (content of 
the article) V»J, Schaefer (author) Bui Atom Sci. (title of the periodical) 26 (vol, 
Numb8r)L 31-3 (page numbers), 0 (month) '70 (year) 

After choosing the appropriate articles the student will write the name and 
date of the periodical on a call slip and submit this to the periodical room where 
he will receive the desired issue. 

If thie student decided to find other articles written by a particular author in 
a certain year he would follow the same process but in this case utilized the author 
index. 

D) Special Index - These include listings of books and magazines or 
newspapers articles on a variety of special indexes. These are 
usually found on open-reference room shelves. Ex. The New York 
Times Index, 

E) Bibliographies: some publications are actually bibliographies on 
certain subjects. 
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ADVANCED SCIENCE AND INDEPENDENT RESEARCH 
Experimental Design and Hypothesis Testing 



SCIENTIFIC METHOD OF TESTING: DEFINITIONS 

Population - The sum total of factors or individuals to be described by 

the experimental data and conclusions • 



Sample - 
Statistics - 



A seciment of the population, theoretically a small scale 
representation of the population being studied. 

Scientific method of analyzing mathematically populations 
or sample data to define their physical properties and 
characteristics. 

Population Statistics - math manipulations to define 
populations by parameters. 

Sample Statistics - math manipulations to study a segment 
of a population. Results of sample statistics can be used 
with varying degrees of confidence to describe the properties 
of the total population, 

I« Sampling: Selection of a representative portion of a population 

£i) Random: A sample should be random to eliminate variables of bias 

1, Cross -sectional sample - short term sampling 

2, Longitudinal sample - long term sampling 

B) Significant numbers: Samples must be constructed so it tests 
accurately the population; i.e, there must be a sufficient number 
within the sample, 

n, • Experimental Design : An experiment must be constructed so it tests for 
the desired outcome 

A) Experimental Variables: 

1, " Independent Variables: The variable that is manipulated by the 

experimenter, 

2, Dependent Variable: The variable that changes as a result of 

changes in the independent variable , Observations of this 
relationship leads to conclusions concerning the effect 
between the two variables , 

B) Group Testing: Division of the elements of the sample to study the 
effects of the experimental variables . 

1, Experimental Group: That portion of the sample which receives 
the independent variable . 

2, Control Group: That group which is not presented, and there- 

fore, effected by the independent variable. Statistical analysis 
betwen the two groups is a basis for determination of the effect 
of the variable begin studied. 



1 



FRIC 



n 



C)' Dosgins for Hypothesis Testing 

1, Pro-post Experimental Control Method: This method is one of 
the most common and best methods of conducting an experiment. 
Many alterations of the basic design can be applied to a variety 
of situations: 

Pretest Independent Variable Post test 
j^aasi (E^periniental) ^ 0 (Indo Var. Applied) X 

Group 2 (Control) X X 

a) Comparison of the groups performance on Post test may 

give indications of O's effect. 

b) Pretest and Post«»test mav be the same or different tests; 

a test may be a measurement (i.e. height) or score on 
a quiz, time to react to a stimuli, or anything which may 
effect the element being studied . The time duration 
between Pretest ana Post test may vary and the appUcation 
of the independent variable (0) may be once, or any number 
of time, in the same or different concentrations, intensity, 
etc. In other words the above design must be constructed 
to jaesTTest tne nypotnesis being researched. 

c) Although many factors are controlled by this experiment, 
it is not a perfect design. Depending on the experiment 
and duration between testing, some outside factors may 
influence the groups results. 

in. Statistical Properties of Experimental Data 

A) Assigning Variables: Once the experiment has been devised, it becomes 
necessary to denote the variable (s) with symbols: 

1. If only one variable or set of scores (data) is used, it is "X" 

2. A second variable is denoted by "Y", a third "Z" 

B) Collecting data; Data may be collected in a variety of ways (tests 
scores, measurements, etc.) and the design of collected method 
rests with the experimenter. However, data may be displayed in a 
number of ways both to provide computations for statistical formulae 
and easy observation of results. Data may be grouped or ungrouped. 

1. Data Charts: Data may be displayed on a data chart: 

a) Ungrouped b) Grouped 



Item 


Score 


Items 


Score 


1 


90 


90 - 99 


3 


2 


85 


80 - 85 


4 


3 


95 


70 - 79 


2 


4 


60 


60 - 69 


1 


5 


75 






6 


80 






7 


85 






8 


85 






9 


90 






10 


75 







(Frequency) 
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2. FroauGncv Distrtbuti^i^; For use in various statistical tests 
(which are to be later discussed), it is necessary to measure 
and perform certain manipulations on experimental data. The 
common procedure is to place the data on a frequency table, 
a form of which is illustrated below: 



Class Limits 


Class Boundaries 


^i 




x^f^ 


x2 

^ i 


x^^f 


90 - 99 


89.5 - 99.5 


3 


95 


285 


9025 


27075 


80 - 89 


79.5 - 89.5 


4 


as 


340 


7225 


28900 


70 - 79 


69.5 - 79.5 


2 


75 


150 


5625 


11250 


60 - 69 


59.5 - 69.5 


1 


65 


65 


4225 


4225 




3£[ (sum of) = 


10 


320 


840 


26100 


71450 



1 • Class Limits; Arbitrarily chosen by experimenter from observation 

of data . Limits should divide the data into five of so groups . 

2 • Class Boundaries; One half unit below the lower limit; one half 

unit above the upper limit. 

3. f^: frequency or number of scores that fall within the class boundaries. 

4. x^* midpoint of the class limits 

5. x^i^i midpoint x frequency of a class group 

2 

6. X ^: the square oi the midpoint 

2 

7. f : the square of the midpoint x the frequency of the class. 

Coding and Coded Scores; Since the measurements of score (i.e. data) from 
an experiment may be many and of large numbers, it is often cumbersome and 
tedious to perform the above manipulations on all the numbers. Therefore, 
one may code the numbers, or change them to more workable terms. At this 
point in this unit, coding will be introduced but the formulae and applications 
will be at a later section. The basic reason for coding is to change the data 
to small numbers, work the statistical tests on these numbers, and then change 
the results back to actual dimensions The general method of coding is: 

1. Observe the data and estimate the sample mean. It is helpful if 
this estimate is one of the midpoints . 

2 . Add another column to the frequency table: x. - A; "A " being the 
estimate mean. Divided x.-ji by the interval of the class 
boundary (upper boundary - lower boudary, for the above frequency 
table, 10) 

3 . This number derived from x^-A is called tJ 

1 
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The frequency table for the grouped tests scores then becomes: 



Class Limits 


Class Bounddrlds 


f 




X. - A 
1 

1 


UI 


Lt2 

W 


U I 


90 - 99 


89.5 - 99^5 


3 


95 


1 


3 


1 


3 


80 - 89 


79.5 - 89.5 


4 


85 


0 


0 


0 


0 


70 - 79 


69,5 - 79.5 


2 


75 


-1 


-2 


1 


2 


60 - 69 


59.5 - 69.5 


1 


65 


-2 


-2 


4 


4 






lOL 




-2 


-1 


6 


9^ 



dn the example above the mean was estimated to be 85 C^ 
interval is 10 (I = 10) 



85, and the 



IV. Distribution of Data; Data may exhibit any number of types of distributions 
depending upon the experiment being conducted. One function of statistics 
is to mathematically described properties of data distribution. Graphs, in 
conjunction with frequency tables, are most helpful in data analysis. 



A) 



Graphs 
1. 



Unqrouped data: From the data collected in an ungrouped manner 
two main types of graphs are useful: 

a. Frequency Polygotit From the data given in III B 1, the 
following frequency polygon may be constructed. 




b. 



iO AS- fi if ^» as <?d nsT sccac 
This same data may also be represented by a scattergram. 



2. 



Grouped data! From the data given in table III B 2 , a frequency 
polygon may also be constructed: this uses the midpoints (XJ as 
the y coordinates and the frequency as the x coordinates . ^ 



s 

.JL 



b. 



' JT ' ' * f « t I t 

^1 tc 4C To /s yji fir — % .L^- 

His tro grams; Grouped data may be display eel by 



histogram: 



means of a 




If SO 
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B) Types of distribution; Data when graphed may show different types 
of geometric symmetry. % 



1. Asymmetrical 



2, Skewed (as Chi Squres -yi^) 



3. Range (high value - low value) 



4. Normal: A curve perfectly symmetrical on either side of a mean 



5. 



line 






Standard Normal Curve: For purpose of estimating how normal a 
sample is or if a sample differs from the population from which it 
is a part of, or to find percentile ranks (where a score is in relation- 
ship to the others) , or if two sample means are different significantly 
from each other (i.e.; Post test Group 1 and Group 2), or percent 
of the population included by two numbers (confidence intervals) , 
or a number of other statistical tests, we compare them to a normal 
curve of/Y = 1 and (T-l, This is called the Standard Nonnal Curve. 
Use of this curse will be discussed later in this unit. 




Statistical Measurements on Experimental Data: Group Tests 

A) Population Statistics: \Anien tests are made on all members of a population, 
the following population statistics are used. 

1. Rang e; This is the high minus the low score 

2. MoaeT This is the score with the highest frequency. In grouped data 
it would be the midpoint of the interval with tiie highest frequency. 
Data may have more than one mode. 

3. Medium or Median ; This is the score of which 50% of the score are 
above it and 50% below. To find the median of. grouped data the 
following formula is used. 



M « L + (f) (i) 



L = lower boundary of interval which contain 
the middle score 

S ~ scores needed to reach median 

f " frequency of interval containing median 

1 = range of interval 

4. Mean: This is the average value of the population. Represented by juj 
the formula is: / 



15 



6. Vff r ^^nce * Since the mean, median, and mode do not indicate 
the spread of data (i.e., 0, 5, 10 and 4, 5, 6 have the same 
mean) the variance and the standard deviation tell more above 
the "clustemess" of data. The variance is the mean (average) 
difference that scores have from the population mean squared. 
In other words determine the distance from the mean of each 
score (x square each of these x "JU^s, sum them up and 
divide by N, the number of scores. (See frequency table below 
6) . The formula is: . , ^ 

A? 

7. Standard Deviation: More useful in statistics is the standard 
deviation, represented by (T" 5»<?-Mrt • The standard deviation 
is the square root of the variance. The formula is; , — / • 

pie of freq 



Using the previous' exarnple b'f frequency distribution the above 6 tests will be 
run on the three main types of tables: TTngrouped, grouped, coded. Notice that 
the formula for the^ ^ and^ are the same, only the notation has changed. 



GROUPED 



Item Score « 




(x "Ji) 


(X -Ji) 


90 


8 


64 


85 


3 


9 


95 


13 


169 


60 


-22 


484 


75 


-7 


49 


80 


-2 


4 


85 


3 


9 


85 


3 


9 


90 


8 


64 


75 


-7 


49 




0 


910 



Class 
Limits 


Class 
Bound 


^i 


'^i 


Vi 








90-99 


89.5 - 


3 


95 


285 


9025 


27075 






99.5 














80-89 


79.5 - 


4 


85 


340 


7225 


28900 






89.5 














70-79 


69.5 - 


2 


75 


150 


5625 


11250 






79.5 














60-69 


59.5 - 


1 


65 


65 


4225 


4225 






69.5 
















840 


26100 


71450 





Class 
Limits 


Class 
Bound 


f. 
1 




U 


Uf 


U2 


U^f 


90-99 


89.5- 


3 


95 


1 


3 


1 


3 




99.5 














80-89 


79.5 - 


4 


85 


0 


0 


0 


0 




89.5 














70-79 


69.5 - 


2 


75 


-1 


-2 


I 


2 




79.5 














60-69 


59.5 - 


1 


65 


-2 


-2 


4 


4 




69.5 
















-1 


6 


9 



16 









Range: 35 


40 


40 


Mode: 85 


35 


85 


iviouAaii* WW 


79.5 + (2/4) 10 = 84.5 


84.5 


Mean:..A/s3£i= 82 

/— 3r 




N = ^iJr^'^to decode ^ + A 


2 2 
Variance: /T* =^(x->f) 

N 


N 

(T^ = 89 




Standard (psff^ 
Deviation =9.54 


= 9.43 


= 9.43 



Summary of Statistical Formulae for Mean and Standard Deviation 



Mean 


Standard Deviation 


Raw Score 


Mean Score 


Ungrouped 












Grouped 


— hL - 






Coded 




^ N 




To "decode" 
coded answer: 









B) Sample Statistics: When a portion of a population is being studied, 
sample statistics are used to predict properties of the population of 
which they consist. 

1 . Mode: Is the most frequent score of our sample 

2. " Median : Is the middle value of our sample. Determined in 

the same manner as a population median. 

3. Mean ; Represented by X, this is the average score of our 
sample. It is found in the same manner as with a population 

^ , only the notation is different, 

^ TT 

4. Variance; The same in meaning and method as the population, 
only the notation is different: x 



o 
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5 . Standard Deviation; As with 1 - 4» only the notation is 
different: ^ ^ ]/ H^y.^ ^ 

H 

VI, Statistical Measurements on Experimental Data (Individual) 

A) The Normal Curve and the Z Score ; Using the mean and standard 
deviation of a sample or population, a Z score can be determined 
for individual scores within that sample or population, Z scores 
are used for a number of tests; percentile scores and t tests 
which will be discussed in this unit. 



1, 



2, 



3, 



Explanation of the Standard Normal Curve; To understand Z 
scores it is necessary to explain the Standard Normal Curve, 
Since the SN Curve represents an infinite population, segments 
under portions of the curve represent the,, percent of elements 
within that given segment. For example 1 standard deviation 
on either side of the mean (>/= 0) includes the scores of 
68% of the elements of that population; 2 standard deviations 
cut off and include 96% of the scores of that population. 




Therefore if one can determine an individual's Z score (that 
is how his score is in relationship to the population) , he can 
determine his relative position within the population. 

To transpose an individuars score to a standard score (that is, 
a Z score) the following formula is used: 



The Z score will place the individual at some place on the 
Standard Normal Curve, 

It can represent his percentile (the percent of individual within 
that population with a lower Z score) 



4. The Z score can be applied to a Z table to find out the percentile 
rank of an individual. Although there are different types of Z 
tables, all can be used for percentile ranks and probability. 

5. For our previous examples a score of 90 has a Z score of 
90—82 

■ Q / = ,085 and from the Z table a percentll rank - 53% 

75-82 

A score of 75 has a Z score of ' g ^ = .078 or a PR » 48% 



S£3 



ERJ.C 



6, Also using Z scores we can find the percentage of individuals 
from a population included between two scores: i.e., What 
percentage of the population is located between 70 and 85 from 
our example? Z table III is more useful for this tvoe of test: 



'1 y 7. V 









1 \ 




' s \ 




1 



^) t Tests: One of the most important statistical test is the t lest. 
This is used to determine if a score (or group of scores) differed 
significantly from the expected; or if two mean (i.e. , ?ost test - 
Group 1 and 2) are significantly different, 

1. Independent Different (Population) 

a) Since a Z score of + 2 cuts off 95% of the population, 
there is a 4% chance that a score will fall outside of 
this interval. Therefore it can be assumed that about 
1 chance in 20 a score which belongs to a population 
will exceed a Z or either +2 of -2. . 

b) Researchers use the principle to determine that a score 
is significantly different from the population of which 
it may be assumed it is a member. However, they use 
a 95% confidence interval (Z = J 1.96) or a more strict 
99% interval (Z = I 2.58). (95% =<^*or; 99% =JL-<?M 

c) Using a and b above we ':an formulate hypotheses to 
state that a given variable will or will not effect a score 
(i.e., not cause it to exceed a given confidence interval). 

d) A hypothesis is stated in negative terms; this is called 
the null hypothesis: For example treatment "A" has no 
effect on the subjects. 

e) A confidence interval is stated (i.e. , c<-.«?5') and a t test 
run on the score (s) . Is the Z score within the interval we 
accept the null hypothesis: there is no difference (with 
95% certainly); if the score(s) iall outside the interval, 
they we reject the null hypothesis; there is a significant 
difference (caused by threatment A) . 

VE . Statistical Measurement of Experimental Data (Group) ; More often than not 
in experimental science tests are run of group differences to determine sign- 
ificant differences. As with individual tests the hypothesis is stated in the 
Null form. 
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A) Sample Statistics « t testing 

1, In the examples thus far we have assumed populations with infinite 
numbers. In these cases the t test was actually Z scores, 

2, However when a segment of the population is under study, the con- 
fidence interval (i.e. , critical t values) will vary with the sample 
numb«r; the smaller the sample the larger the Interval (i.e., the 
larger the t value must be to have a significant difference) and the 
larger the sample the smaller the interval, with the t value approaching 
the Z value of 1.96 or 2.58 (see t tables at the end of this unit). 

3, To determine how large a t value must be to be critical, we use a t 
table. This incorporates degrees of freedom. It is the number of 
(group 1 plus group 2) - 2 . 

*4. There are a number of formulae to arrive at a t value. 



B) Example of experimental design and hypothesis testing: 

1. Purpose: to determine the effect of lAA on stem length in the red 
kidney bean. 

2. Hypothesis: lAA in the concentration 10-5M will have no effect 
on stem length in the red kidney bean. 

3. Materials: List materials 

4. Procedure: Population or sample used, Experimental Method 

5. Data Collection: 

6. Results: Graphs, Statistical tests. 

7. Conclusions: Did the results lead to acceptance or rejection of the 
experimental hypothesis. 

These ten pages and few tables are only a small part of the science of 
statistics. "Perhaps this introduction will be of value during the course of your 
experiments. It does illustrate the basic types of statistical procedures and 
the basic tests and types of frequency tables. However, data which you collect 
may have to use modification of the basic designs showed here, t test and Z 
scores as presented here were in a very simplified form. If your experiment 
needs this test, a basic text on statistics can be obtained from the library or 
your math teacher. From source books the test applicable to your data can 
be determined. 

In addition to the tests presented in this unit some of the other major types 
of analysis are: ^ 

1. Chi Squarted (/l* ): This test determines significance between 
expected and observed results . . 



25 




20 



2. Correlations: Correl.Qtlon statistics will illustrate the amount of 
relationships and dependence between two variables. 



3. Analysis of variance: This will show if there are relationship among 
a series of experimental means . 

4. Many others may exist but may require the use of a computer. Again, 
if your experiment is such that it needs computer analysis of data, 
approach your advisor for help. 
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CHEMISTRY RELATED PROJECTS 



1) Building of anOscilliscope 

2) Crystal growing 

3) Electroplating 

4) Photography 

5) Effect of Chemical Nutrients on Plant Growth 

6) Survey of pH Changes in Various Bodies of Water 

7) Effect of certain vitaminsAormones on Animal Behavior 

8) Construction and use of a Calorimeter 

9) Plastics and Synthetics 

10) Study and Production of Various Polymers 

11) Wave Mechanics* 

12) Organic synthesis of Compounds and the Subsequent Testing for 
Purity and % Yield, (alcbhol, ketones, aldehydes, proteins, 
enzymes, etc.) 

13) Substitution Reactions in Aroma.tic Compounds 

14) Chromotography 
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Chromotography of Inorganic Compounds 



a) Elements 

b) Ions of the metals 

c) Anions 

d) Cations 

e) Purification of Inorganic compounds 

f) Isotopes 

Chromotography of Organic Compounds 

a) Aliphatic Compounds (hydrocarbons « fats, amino acids) 

b) Terpenes 

c) Benzene derivitives 

d) Aromatic-aliphatic compounds 

e) Condensed polycylic compounds' 

f) Sterols 

g) Heterocyclic nitrogeous bases 

h) Fat-soluble vitamins 

i) \¥ater-soluble vitamins 
j) Hormones 

k) Enzymes I co-enzymes, proteins 

1) Chlorophylls 

m) Derivitives of Hemoglobin 

n) Bile pigments 

o) Carotenoids 

p) Coal-tar dyes 
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BIOLOGY RELATED PROJECTS 



1) Radiation and seed development 

2) Magnetism and plant growth 

3) Temperature and algae growth (or duck weed) 

4) Oxygen concentration and algae growth 

5) Minteral concentration (and pollution) and algae growth 

6) Noise pollution and mouse behavior (fish behavior) 

7) Soil pH and plant growth 

8} Rate enzyme activity - isolation of enzyme 

9) Vitamin deficiencies and mouse growth (gerbil) 

10) Light wave length (color) and animal behavior 

11) Throxin and tadpole development 

12) Hormones and insect (mealworm) metamorphosis 

13) Mutations in fruit flies 

14) Factors that affect rate of fermentation - yeast 

15) Factors that affect rate of photosynthesis 

16) Factors that affect rate of respiration - mouse 

17) Chemical analysis of a stream 

18) Biological assay of a pond or stream 

19) Water quality south and north ends of Onondaga Lake compared 

20) . Hormone concentration and plant development 

21) Fish toleration of various types pollution. 
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PLANT PHYSIOLOGY LABS 



Ecology Related Experiments 



A. Mineral Deficiency Experiments using Nutrient Solutions 

B. Absorbtion and Movement of Minerals - Radio tracing 

C. The Effect of Light and Moving Air on Transportation 

D. . Action Spectrum of Chlorophyll 

E. Starch and Photosynthesis in Leaves 

F. Water Loss from Plants 

G. Evolution of Carbon Dioxide 
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INDEX TO RESEARCH PROBLEMS IN BIOLOGY - SERIES 1, 2, 3, and 4 



Ecology Related Experiments 

I. Living Relationships in the Ecological Sense 

2. 

14. 

23. 

24. 

27. 

32. 

33. 

40. 

59. 

60. 

62. 

65. 

91. 

94. 

96. 
107. 
111. 
137. 
148. 
151. 
158. 
160. 

II. Relationships of Living and Non-Living Things in the Ecosystem 

4. 

6. 

9. 
10. 
11. 
13. 
20. 
26. 
34. 
35. 

37. . • • . 

39: 

41. 

48. 

49. 

51. 

52. 

64. 

93. 
113. 
117. 
125. 
129. 
132. 
135. 
149. 
155. 
159. 
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RESEARCH PROBLEMS IN BIOLOGY - SERIES 3 
Ecology Related Experiments 

91.. Protozoa as pred ators - pg. 44 

93. The Influence of Environment on Cystoplasmically Inherited Pollen 
Sterility in Maize - pg. 53 

94. Populations of Milkweek Beetles - pg. 56 

96. The Soil Microflora and the Growth of Conifer Se^ds - pg. 66 

107. The Role of Competition in Determining the Intensity of Natural 
Selection ~ pg. 108 

111. Growth and Spread of an Insect Population - pg. 131 

113. Some Interrelationships between Photosynthesis and Bioluminescence - 
pg. 141 

117. Ecology of Attached Bacteria in Water - pg. 158 



RESEARCH PROBLEMS IN BIOLOGY - SERIES 4 

Ecology Related Experiments 

125. Environment and the Genus Chenopodium pg. 19 

129. The Physiological Ecology of Mosses - pg. 49 

132 . The Influence of Salt Concentration on the Morphology of the Brine 
Shrimp - pg. 

135. Water Relations of Tree Seedlings > pg. 81 

137. Local Floras > pg. 89 

148. Competition Between Carpet Beetles - pg. 142 

149. The Role of Nitrogen in the Nutrition of Insectivorous Plants - pg. 144 
151. Studies on Foraging and Learning in Ants - pg. 162 

155. The Toxicity of Synthetic Detergents on Fish - pg. 178 

158. Movement, Homing, and Home Ranges in Frogs and Toads - pg. 192 

159. Structural Effects of Low Temperature on a Ciliate Protozoon - pg. 196 

160. Experiments in Mannallam Hibernation - pg. 200 
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ENVIORNMENTAL POLLUTION 
Ecology Related Experiments 



1. Constructing a Classroom Ecosystem - pg. 13 

2. Dissolved Oxygen - pg. 23 

3. Carbon Dioxide in Water - pg. 27 

4. pH, Acidity, Alkalinity, and Hardness - pg. 31 

5. The Production of Carbonhydrated by Producers - pg. 167 

6. Carbon Dioxide and Photosynthesis - pg. 168 

7. Oxygen and Photosynthesis - pg. 169. 

8. Bacteria in Water: Coliform Counts (The Hach CoUver Me 
pg. 172 

9 . Bacteria in Water: Coliform Counts (Membrane Filtration) 

10. Dissolved Oxygen - pg. 178 

11. Free Carbon Dioxide - pg. 180 

12. Alkalinity - pg. 182 

13. Total Hardness - pg. 183 

14. Acidity 

15. Total Suspended Solids " pg. 185 

16. Total Dissolved Solids - pg. 186 

17. Velocity of Flow - pg. 189 

18. Volume of Flow - pg. 190 

19. Cross-sectional Profile of a Stream - pg. 190 

20. Biochemical Oxygen Demand - pg. 191 

21 . Chemical Oxygen Demand - 192 

22. Detergents - pg. 193 

23. Fi^ld Trip to a Polluted Stream - pg. 197 

24. Field Trip to a Small Lake - pg. 197 

25. Pollution Studies Along a Large Lake - pg. 200 
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ENVIRONMENTAL POLLUTION 
Ecology Related Experiments 

Dustfall Per Unit Area - pg. 202 

Particulate Matter Per Unit Volume of Air - pg. 205 

Microscopic Examination of Particulate Matter - pg. 207 

Determination of Organic and Inorganic Components of Air-borne 
Particulate Matter - pg. 209 

Chemical Identification of Inorganic Components of Particulate 
Matter - pg. 211 

Identification of Lead - pg. 213 

Identification of Iron - pg. 213 

Identification of Nickel - pg. 214 

Identification of Copper - pg. 215 

A Survey of Gaseous Pollutants - pg. 215 

Total Acids in Air - pg. 218 

Sulf<<r Dioxide in Air - pg. 223 

Effects of Air Pollutants - pg. 227 

Demonstration of a Temperature Inversion - pg. 230 

Electrostatic Precipitation of Dust Particles - pg. 232 
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FRESHWATER ECOLOGY 
geology Related Experiments 



Conductivity - pg. 97 
Transparency - pg. 98 
Temperature «• pg. 100 

Velocity of Flow (The Thrupp Method) - pg. 102 

Depth Profile of a Small Lake - pg. 105 

A Model of a Lake - pg. 107 

Determination of Water Pressures - pg. 108 

A Study of a Mini -ecosystem - pg. 109 

A Study of a Mini-ecosystem (Advanced) - pg. 113 

Primaiy Production - pg. 115 

The Effect of Crowding on a Population - pg. 116 

Laboratory Investigation of Breathing Mechanisms - pg. 118 

Plankton Filtration in the Field or Laboratory - pg. 120 

Laboratory Study on Animal Behavior - pg. 122 

Classroom Experiment: Liebeg's Law of the Minimum - pg. 123 

Laboratory Studies: Analyzing Gut Contents - pg, 125 

Classroom Experiment: Habitat Selection - pg. 125 

An Experimental Food Chain for the Laboratory - pg. 127 

Field Trip to a Pond or Small Lake - pg. 145 • * . 

Field Trip to a Stream - pg„ 149 
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TimTOX SERVICE LEAFLETS 



The 60 leaflets below contain information on setting up experiments on various 
topics. Some contain bibliographies to start you on further research in a certain 
subject area . 

All 60 leaflets are located in the Biology file cabinet and are readily obtained bv 
request. ' 



#1. How to Make an Insect Collection. #31, 
#2 . Preserving Zoological Specimens . 

#3. Preserving Botanical Specimens. #32, 
#4 . The Care of Protozoan Cultures in . 

the laboratory. %3Z, 
#5. Starting & Maintaining a Freshwater 

Aquarium. ^34^ 
#6. Growing Fresh -water Algae in the 

Laboratory. #35, 

#7. The Care of Frogs & Other #36, 

Amphibians. #37, 

#8. How to Prepare Microscope Slides #38, 

to Simple Objects; #39, 

#9. How to Make Skeletons , #40, 
#10, The School Tenrarium. 

#1 1 . Plants for the Fresh -water Aquarium , #41, 
#12. Demonstration 6e Display Materials. 

#13, Rearing the Silkworm Moth, #42, 

#14, A Selected List of Books for the #43 , 

Biology Library, 

#15. The Culture of Drosophila Flies & #44, 

Their Use in Demonstrating Mendel's 

Law of Heredity , #45, 

#16. The Culture of Planarla & its Use in #46. 

Regeneration Experiments. #47, 
#17, Incubation, Fixation & Mounting of 

Check Embryos. #48, 
#18. Insectivorous Plants. 

#19 . Special Projects for Biology Students . #49 . 

#20. Chromatography. #50, 
#21. The Embalming & Injection of the Cat 

& the Laboratory Care of Embalmed #51, 
Specimens . 

#22. How toMake Laboratory Drawings . |:52, 
#23, Feeding Aquarium & Terrarium 

Animals . :}fr53 ^ 

#24, Preparing & Caring for a Herbarium #54.' 

Collection. #55, 

#25. Non -flowering Plants . #56. 

#26. Making Biology Charts. #57, 
#2 7 . Brine Shrimp & Other Crustaceans . 

#28 . Reptiles in the School Laboiatory . #58 , 

#29, Blood typing. :|59, 
#20. Cowing Plants in Nutrient Culture 

Media. #60. 



Physarum Polycephalum & 
Dictyostelium Discoideum. 
The Culture & Microscopy of 
Molds . 

Embedding Specimens in Transpar- 
ent Plastic . 

The Care of Living Insects in the 

School Laboratory, 

Studying Ants in Observation Nests, 

Practical Microscopy, 

Flowering Plants in the Laboratory, 

Moth Cocoons . 

The Fresh-water Hydras , 

The Care of Rats, Mice, Hamsters 

and Guinea Pigs , 

Collection & Culture of Earthworms 

& Other Annelids . 

Laboratory Dissections. 

Embryology in the High School 

Biology Course, 

Growing Fern Prothallia in the 

Laboratory. 

Lantern Slides any Teacher can Mak 
The Study of Fossil Specimens, 
Plant Experiments with Glbberellic 
Acid. 

Aquarium Troubles: Their Preventior 
& Remedies. 
Nutrition Experiments . 
Elementary Experiments in Bacter- 
iology. 

Hydroponics: Qrowing Plants in 
Nutrient Solutions without Soil. 
Advanced Experiments in Bacter- - 
iology.' 

Experiments in Radiobiology, 
Plant & Animal Hormone Experiments 
Injecting Vertebrate Specimens, 
Simplified Photomicrography, 
The Organization & Activities of 
a Biology Club. 

Measuiing with the Microscope. 
Basic Laboratory Equipment for the 
High School Biology Course, 
Plant Culture with Artificial Light. 
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TOPICAL OUTLINE 
I. BIOTIC IMTERREUTIONSHIPS 

A. INTRODUCTION 

1. Blotic vs. Abiotic 

2. Levels of Organization 

B. COMMUNITIES (QUAD STUDY OF BIOTA) 

1. Plant identification 

2. Layering 

3. Soil organisms 

4. Invertebrate identification 

5. Vertebrate identification 

6. Food webs 

a. niches (producer, consumer, decomposer, etc.) 

b. terrestrial 

c. aquatic 

7. Symbiosis (parasitism, mutualism, commensalism) 

C. ECOSYSTEMS (EFFECTS OF ABIOTA ON BIOTA) 

1. Photosynthesis & respiration 

2. Flow of Energy 

3. Succession & Eutrophi cation 

4. Natural Cycles (Nitrogen, Oxygen, Water) 

5. Other Abiota (Oxygen, Temperature, Rainfall, Soil, Sunlight, etc.) 
0. BIOME^ (TUNDRA, TAIGA, TEMPERATE, TROPICAL, DESERT, OCEAN, ETC.) 

E. POPUUTIONS 

K Growth curves 

2. Limiting factors 

3. Human population 

4. Behaviors 

. a) societies 

b) biological clocks 

c) territorial ism 

d) Instincts 

« 

11. AIR QUALITY 

A. COMPOSITION OF NORMAL AIR 

1. Gases (No & Op) 

2. Cycles (N, COg, Og) 

8. SOURCES OF AIR POLLUTION 

1. Automobile (CO, SOn, NO, HC) 

2. Industry (particlel & gases) 

3. Furnaces & space heaters 4Q 

4. Natural (volcano, swamp, erosion, pollen) 



5, Waste incineration (soot, fly-ash) 
C. AIR CONTAMINANTS (SOURCES i DAMAGING EFFECTS) 

« 

1. Particles (aresols, soot, fly ash, dust) 

2. Sulfur oxides (SO9, H^ZOa, HoS) 

3. Nitrogen oxides (Lo.^NOo. NO, HNO3) 

4. Carbons (carbon dioxide, *"carbon monoxide, hydrocarbons) 

CO2 CO H-C 

5. Ozone (0,) 

6. Others (Pb, F, Asbestos) 
y D. AIR POLLUTION AND WEATHER 

1. Temperature inversion 

2. Photochemical (L.A.j smog 

3. Particulate (London) smog 

E. PREVENTION 

1. Control devices 

a. electrostatic precipitator 

b. dust collector 

c. spray tower (scrubber) 

d. absorption filter . • 

e. limestone filter 

f. auto emission devices 

2. Legislation 

a. E.P.A. standards 

b. open burning bans . 
monitoring devices 

3. Alternatives for fossil fuel 
a. nuclear (breeder) reactor 

. b. steam turbine car, etc. 

c. mass transport (electrical) 

III. WATER QUALITY 

A. SOURCES OF FRESH WATER pbUUT ION 

1 . Sewage 

2. Chemicals from Industry 

3. Heated water from nuclear reactors 

4. Phosphates from detergents 

5. Agriculture run-off (pesticides & fertilizers) 

6. Air contaminants (rain & fall-out) 

7. Solid wastes (dump seepage) 

B. MEASURING BIOTIC POTENTIAL 

1. Dissolved oxygen 

a. temperature /l^ 

b. algae 
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d. light penetration 

2. Phosphates, nitrates, & eutrophlcatlon 

3. Conform 

4. B.O.D. (biological oxygen demand) & C.O.D. (chemical oxygen 
demand) 

5. Relationships between: sulfates, chlorine, carbon dioxide, 
pH, & hardness 

6. Metallic ions 

7. New York State. Classification of water & standards. 
C. HAZARDS OF POLLUTANTS TO LIFE (WILD LIFE & HUMAN) 

1. diseases 

2. accumulation of toxins 

3. suffocation 

4. Imba lanced food webs 

5. Imbalanced cycles (CO? - Go, nitrogen, water) 

6. eutrophlcatlon ' 

0, AQUATIC SANITATION 

1. Natural purification 

2. Primary sewage treatment (physical) 

3. Secondary sewage treatment (biological) 

4. Tertiary sewage treatment (chemical) 

5. Hot water holding tanks 

6. Laws banning DDT, phosphates, etc. 

7. Local facilities (Onondaga Co.) 

E. MARINE POLLUTION 

1. Ocean sink for all land, air, and freshwater contamination 

2. Sewage from coastal cities 

3. Chemicals from soastal Industry 

4. Thermal pollution 

5. Oil spills 

6. Accumulation of toxins along food web 

7. Agricultural run-off 

OTHER ECOLOGY REUTED PROBLEMS 

A. LAND POLLUTION 

1. Solid wastes - examples and sources 

2. Chemical wastes - examples and sources 

3. Alterations of landscape 

4. Solutions (pros & cons of each) 

B. ENERGY CRISIS 

1. Natural resources in short supply 

2. Forms of energy production 

3. Solutions (pros & cons) 



C. ENDANGERED SPECIES 

1. Extinct species 

2. Nearly extinct species 

3. Causes 

4. Prevention 

D. NOISE POLLUTION 

1. Types of noise & sources 

2. Mechanics of sound 

3. Health hazards 

E. LEGISLATION CONCERNING THE ENVIRONMENT 

1. Federal laws & agencies (EPA) 

2. N.Y.S. laws & agencies (DEC) 
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COURSE TIME TABLE * 



Sept. & Oct. 



INTRODUCTION 




COMMUNITIES (QUAD. FOOD WEB. SYMBIOSIS) 



6 wks. 



Nov. & Dec. 




ECOSYSTEMS (PHOTOSYNTHESIS, SUCCESSION, CYCLES) 



Dec. & Jan. 
POPULATIONS - 5 wks. 

Jan. & Feb. 

AIR QUALITY - 6 wks. 

Mar. » April - May 
WATER QUALITY - 10 wks. 

June 

LAND POLLUTION 

ENERGY CRISIS / 

ENDANGERED SPECIES • ^ 4 wkS. 

NOISE POLLUTION \ 
LEGISLATION & AGENCIES ) 

* Based on 3 periods (45 min.) each week for 2 semesters. 



BIOMES 



5 wks. 



ECOLOGY COURSE REQUIREMENTS 



NOTEBOOK: Since you will receive many dittos, recording long-term Tab observa- 
tions and sometimes taking notes, you will need a 3-ring loose leaf notebook 
to keep everything in order. 

HOMEWORK: You will be penalized for any late homework assignments. Homework 
will be posted on Monday for the entire week. It's your responsibility to 
copy down assignments and have them done on time. 

ABSENCE: You vyill be penalized for all "skips" by detention after school 
and will not be permitted to make up that day's work. People legally absent 
can check the assignment sheet for make-up work. 

LABS: The course will involve much lab work and outdoor investigations. 
Lab reports will include: 

purpose - Why you are performing this investigation. 

prediction - What are the expected results? 

data - Graphs, charts, tables, drawings, etc. to display 
your observations. 

interpretation - answer prepared questions or write a 

summary explaining results. Form hypotheses to interpret 

observations. Include sources or error and limitations 

of your data. 

conclusion - Make a final statement of why whatever hap- 
pened, happened. 

references - List all books, people, films, etc., to. which 
you referred. 

Lab reports will be marked and 5 points will be deducted for every day they 
are late. 

GRADES WILL BE BASED ON: 



Lab Reports 

Announced full period tests (6 wk. test) 

Unannounced, suprise quizzes 

Project - 1/3 of final mark 

Worksheets and homework assignments 

Oral reports 

Cooperation 

Effort shown 

ECOLOGY PROJECT 

During the second semester each student is required to investigate a 
problem in depth. The student selects his own problem, shows its relevance 
to ecology, and starts investigation as soon as his teacher gives approval. 

Many project ideas are suggested throughout the course. Extensions of 
most labs are potential projects also. Research must be gathered in an un- 
biased, scientific manner, and could take the form of a lab experiment, out- 
door observations, survey, photography, letter writing, campaign, etc. This 
is not a term paper or report. 

The preceeding lab format will be followed when writing the final report 
which is due 2 weeks prior to the exam. 

Each student will also make a brief oral report of his findings to the class 



I. BIOTIC INTERRELATIONSHIPS 



copy iuiuu8i£ 



Worksheet: 
Introduction 


1 period 
1 hwk. 


1. 2. 3 


A 


N.Y.S. Regents 
Biology Syllabus 


Field Trip-walk 
along environ- 
mental studies 
area on camous. 


1 period 


1. 4, 5, 
9, 11. 


A & E 


1 E.S.A. Booklet:* 
Trail guides 


Film: Plant & 
Animal Communities: 
Interrelationships 
U4 mm.] 


1/2 per. 


5. 6. 7. 
8, 10. 


B - 6 
& 7 


S.U. Film Lib. 
$8.00 


Lab: Quadrat 
Studies 

I. Selection 

II. Plant Identifi- 
cation 

III. Layers & 
Profile 

IV. Soil Analysis 

V. Invertebrates 

VI. Vertebrates 


6 per. 
6 hwk. 


4 


B. 1-5 


1. E.S.A. Booklet: 

"Plant Classified- 
, tion & Identifica- 
1 tion" 

i. "Laverfna AiSofI 

1 WM^d l*IM W/ WW 1 1 

j Analysis" 

. Taxononic Keys- see 
bibliography 
2. *E.P. pp. 2-18 

3. B.S.C.S. Green Version 


Film: Community 
(11 min.) 


1/2 per. 


5, 10. 


B.6-7 


S.U. Film lib. 
$4»25 


Notes: Food 
Web Niches 


1 period 
1 hwk. 


5. 6. 7. 
8, 9. 


B.6. 


1. *F.W.E. 00.2-13. 
ChaD.3 

2. B.S.C.S. Green 
version oo. 28-30. 

3. R S C S Yellow 
Version pp. 695-700. 
Aquatic Food Web 
Quiz 


Quad Study 
VII Food 
W^b 

(terrestrial) 


1 hwk. 


VIII Food Web 
(Aquatic) 


1 period 
1 hwk. 




Film: The Spruce 
Bog (23 min.) 


1 period 


5, 6, 10 


B.6-7. 


B.O.C.E.S. Film 
Lib {fr&&\ 

Im % Urn \ t 1 CC J 


Fllmstrip: Symb- 
iosis 


1 period 
1 hwk. 


10, 11, 12, 
13. 


B.7. 

i 

i 


1. E.5,M. Scl. Dept. 

2. B.S.C.S. Green 
Msrsion pp. 83-88. 

3. E.S.A. Booklet: 
"Symbiosis Packet" 

4. Film: Strange 
Partners 


Lab: "Identifying 
Live Parasites" 
(frog, mouse .etc.) 


2 periods 
1 hwk. 




Optional Lab 
. "A Lot of Gall" 


1 period 
1 hwk. 


/*E.P.=Env1ronm( 
tion 


\ 5. Comstock, A Hand- 
2ntal Pollu-\ book of Nature 
1 Studv 


^Notes: Symbiosis 

ERLC 


1 period 


*KW.h.=hresh water Ecologyje. H.Y.S. Conservation 
,*E.S.A.'£K,/irft.-„_^W \ 7 Dept. Information 

NC^'-f-' [ 'J 46 











{ 

leaflet "Some Archi- 
. tects of the Insect 

World" Ap.-May »62 
7. Stock & Bancherl . 

Investigations in 

riodern isioiogy p.^iUU 
8* Unit lest A & B 

outline 


Notes: Photo- 
synthesis: (light 
& dark phases) 


1/2 per. 
1 hwk. 


14. 15. 
16. 

17. 18. 
19 


C.l & 2 


1. F.W.E. pp. 23-24 

2. B.S.C.S. Yellow 
version cn. id. 

3. Knight pp. 168.189. 
193 

1 

f 

• — * 

4. E.S.A. Booklet: 
' "Procucers in a 

Community" 


Lab: "Aquatic 
Environments &. 
Dissolved 
Oxygen." 


2 per. 
1 hwk. 


A ■ It 4* % 

lab: "Index 
Alqa«" • 


2 per. 
1 hwk. 


Optional Lab: 
"Relative Producti- 
vity" 


2 per. 
1 hwk. 


Notes: Succession 


1/2 per. 
1 hwk. 


16. 17. 
18. 


C.3. 


1. F.W.E. pp. 57-59. 

2. E.S.A. Booklet 

. "riant succession" 
"Biological Suc- 
cession" "Suc- 
cession In a Fresh 

• Water Ecosystem" 

3. S.U. Film lib. $7.00 

4. B.S.C.S. Yellow 
vers. pp.<!:m-<£Zi 
& /O 1-703. 


lab: "Succession 
on a Slide" 


2 per. 
1 hwk. 


Film: Plant & 
Animal communi- 
ties: Ecological 
Succession 


1 period 
1 hwk. 


Notes: Cycles- 
Nitrogen, Carbon- 
Oxygen, Water 


1 1/2 per. 
1 hwk. 


19. 20. 
21. 


C.4-5. 


1. B.S.C.S. Yellow Vers. 

2. F.W.E. p. 12. 

3. S.U. Film lib. $6.50 

• 

4. School of Forestry 
Film lib. (free) 


Film: Plant & 
Animal communi- 
ties: Physical 
Environment Cll 
min.] 


1/2 per. 


Discussion: Re- 
cycling Film- 
Realities of Re- 
cycling (38 min.) 


1 period 
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BEST COPY mmiE 



ACTIVITY TIME OBJECTIVES OUTL 


INE RESOURCES 


Notes: Biomes 


1/2 per. 


22. 




1. B.S.C.S. Green Version 
pp.2bU-33/ esp(282) 

2. School of Forestry 
Film Lib. ffree) 

f II III LilM* %•* C9 / 


Optional Lab: "Temp- 
erature, Rain, & Biome 
Distribution" p. 282 
(Green Version) 


1 hwk. 


Film: High Arctic 
Biome (22 min. } 


1/2 per 










' Unit Test on C & D' 
of Outline 


Worksheet: "Pop- 
ulation Studies" 


1 period 
1 hwk. 


23, 24, 

25.. , ■ , 

23, 24, 25. 

• 


E.1-2 
E.1-2.. 


1. Knight pp.16-19 

2. Odum pp.88, 201 , 193 

3. B.S.C.S. Green Vers. 

4. t.^>.A. Booklet: 
"Population Ex- 
plosion," "Population 

wiioriye , r 1 UAUQ w lUii 

in a Microcoinmunity." 


Lab: "Population 
Explosion" 


5 per. 
1 hwk. 


Optional Lab: |1 hwk. 
"Population 
Changes" (Green j 
Version) 


Worksheet: "Sampling" 
& Optional Lab: 
"Crowding in Popu- 
lations." 


1-3 
per. 
1 hwk. 


Film: Boomsville 
(10 min.) 


1/2 per. 


26, 27 


E.3. 


Film Lib. (free) 


Discussion Sheet: 
"Human Population" 


1 period 
1 hwk. 






Erlich, The Popu- 
lation Romb 


Film: MuTtiply 
& Subdue (67 mm.) 


2 per. 


26, 27 


E.3. 


School of Forestry 
Film Lib. (free) 


Filmstrip: 
"Animal Soc- 
ieties" 


1 period 
1 hwk. 


28 


E.4. 


1* B.S.C.S. Blue Vers. 

cnap. 28. 
2 Kniaht dd 139-142 


Optional Film- 
strip: "Biologi- 
cal Clocks" 


1 period 


29 

! 


E.4. 

< 


1. Lorenz, On Aggression 

2. Barnett, Instinct 
and Intel! iqe nee 


Notes: "Ter- 
ritorialism" 


1/2 per. 


'if 
i 

i 


p. Ardrey, Territorial 
j Imperative 
1 p. Richard, Mystery of 
! I Animal Migration 
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ACTIVITY 


TIME 


OBJECTIVES 


OUTLINE 


RESOURCES 


Optional Lab: 
"Territorial - 
ism" 


1 hwk. 


29 


E.4. 


B.S.C.S. Green Vers. 

p.bt)!. 


Opttonal Lab: 
"Territorial - 
Ism & the Red- 

winq" 


1 period 


29 


E.4. 


E.S.A. Booklet 


Oral Reports- 
Animal Behaviors 


2 per. 


29 


E.4. 


Filmstrips: 
"Animal Comitiuni- 
ca&ion a Mnimai 
Navigation" 


Film: Animal 
War, Animal 
Peace (30 min.) 


1 period 


29 


E.4. 


B.O.C.E.S. Film 
Library 


Film: Plant 
and Animal Com- 
munities: Changes 
in the Balance of 
Nature (11 min.) 


1/2 per. 


1-29 


A» B 
C, D 
E. 


S.U. Film Rental 
($6.50) 

• 




i 

j 

t 


1 


Unit Test on Part 
E of outline 
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II. AIR QUALITY 



ACTIVITY 


TIME 


OBJECTIVES 


OUTLINE RESOURCES 


Set up Air Analysis 
Experiments #1,2,& 
3. 3-4 weeks prior 
to this unit. 


1 period 


1 

f 

1 

i' 
1 

i 

1 


^1 + 2 


, |l. E.S.A. Booklet: 
■ "Air Analysis Lab 
1 Packet" 

1 "Bacterial Analysis 

of Air" 
2.*E.P. Ch. 4 A 7 
13 . Dunbar, "Testing for 

Pollution," U.S. 

Dept. Agriculture 

(study aid #5) 
|4. Selected Methods for 
1 the Measurement of 
1 Air Pollutants* U.S. 

uept. H.E.W. Public 
1 Service Publication 

#989 - Aoni 


Worksheet: "An 
Introduction to 
Air Pollution" 


1 perlH 

2 hwk. 


! 

1 1. 2. 3 


A 


1. Ei£. pp. 90-94, 96-99 

2. Battan, L. The Un- 
clean Sky. Double- 
day, 1966. 

|3. Conservationist. 
"Pollution: An Env- 
vlronmental Crisis," 

1 leaflet #195 


Demonstration 
(optional } 
"Incomplete 
Combustion" 


1 period 

• 

i 


5, 6, 10, 

11. 


Bl 


E.P. p.lOO: #3 


Films trip: 
Environmental 
Pollution: 
Air Pollution 


1 period 
1 hwk. 


1. 2. 3. 
4. 5. 6. 
7. 9. 15 


A,B,E 


Wards: 70W 3800 


Experiment 
#1: "Sticky 
Tape Obser- 
vation" 
Notes: Part- 
iculate Matter 
(airborne) 


1 period 
1 hwk. 


7, 8 

1 


Cl 


1. E.P. pp. 101-105 

cU/-tUy 

2. Environmental Acti- 
vities News Bulletin. 
Voi. 1, no.z, 

March '72. 


Experiment #2: ■ 

"Dust-fall Jar" i 

1 


2 per. 
1 hwk. 


7,8 


Cl 


E.P. pp. 202-204, 
105-106,Ques.p.l05: 
1 & 3. 


Experiment #3: ^ 
"Nylon Disinteg- 
ration" 


1 period 


7, 8, 
9 


C 2+3 1 


*E.P.aAndrew$, Envir- 
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mental Pollution 



Notes: Nitrogen 
& sulfur oxides 


1 period 


7, 8, 9 




E.P. pp.n9-122, 106- 


Demonstration 

(Optional) 

SO2 

Demonstration 

(Optional) 

NOj 


1 period 


9 


c 2+: 


3 E.P. D.112: #3 
p.123: #2 


Experiment #4: 
"Density of 
Smoke" & 
Field trip to 
local Industries 


1 period 
1 hwk. 


7. 8, 
11 


Cl 


Public Relations Div. 
•of Carrier, Bristol, 
Allied Chemical , 
Crucible Steel, 
jamesville Cement. 
General Electric, etc. 


Notes: Carbon 
dioxide, carbon 
monoxide, hydro- 
carbons 


1 period 
1 hwk. 

i 


6, 9, 10, 

11 




E.P. pp.n3-118, 124- 
.T257126: #3 


Film: With 
Each Breatn 
(30 mi n. -free) 


1 period 


1. 3, 
9 

■ 


A, B, 

c 


National Medical A-V 
Center. Station K. 
Atlanta, Georgia 
30324 


Ndtes: Ozone, 
lead, flourides, 
asbestos. 


1 period 
1 hwk. 


9 


C 5-1-6 


E.P. pp. 127-1 33 


Worksheet : 
"Weather & 
Air Pollution" 
(smogs) 


1 period 
1 hwk. 

i ' 


12, 13, 
14 


0 


E«P« pp.134-136, 139- 
2. 143, Conservationists 
**The contaminated Air«" 

• 1 19 W 1 1 WWII 1 I IQ W r« 1 1 ^ 

Zimer 1 ng , Oct . -Nov . ' 69 


• 

Demonstration 1/2 per. 
(Optional) | 
Temperature { 
Inversion 1 


12 


Dl 


£.P. p.230. 


\ 

Optional Lab #7.9 '2 per. 
"Effects of Oxides ; 1 hwk. 
on Various Mater- 
ials" i 


9 


C 


E.Pi p,230. 


Worksheet: 1 period 
"The Pollution 1 hwk. 
Solution: Pre- 
vention" 

Demonstration (op) 
Electrostatic Pre- 
cipitator 

ERIC 


« 

i 9, 15 

\ 
t 

i 

! 


E 

t 
i 

Sf 

t 
• 


I. Family Health. "How 
to Live with Air Pol- 
lution," McCleary, 
Aug. '71 

5. "Stngh, J. Air Pollution, 
Pollution Dynamics 
Corp. 1969 

L 



ACTIVITIES TIME OBJECTIVES OUTLINE RESOURCES 



Film: Pollution: 
A Matter of Choice 
(52 mm.) 


2 per. 


9, 15 


E 


School of Forestry 
(free) 


Notes: E.P.A. 
standards for 
ambient air 


1/2 per. 


9, 15 


^2 


1. E.P.A. Federal Regis- 
ter: "Ambient Air 
nUFlity Standards," 
vol. 36, no. 84, 
Part 11, 4/30/71 

2. E.P. pp. 144-148. 


Field Trip: 
Regional 
Testing Lab 
(Air, Water, 
Milk. Fuel) 


1/2 day 


16 




For Central N.Y.: 
Mr. Jones 
667 S. Salina St. 
Syracuse, N.Y. 


Unit Test II 
Air Quality 


1 period 


1-15 

i 








per. 19-24 
weeks 6-8 


1 

{ 

r ~ 
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IV. OTHER ECOLOGY RELATED PROBLEMS 



nw 1 A f * 1 1 t 

Film: What on Earth? 
(10 min.) 


1/2 per. 




WUlU 


School of Forestry 
Film Lib. (free) 


Notes & Filmstrip: 
"Environmental 
Pollution: 
Solid Waste Pol- 
lution" 


1 period 
1 hwk. 


1. 2. 3 


A 


1 . Wards 70W 3800 

2. E.P.A, , "Sanitary 
Landfill -An Answer 
to a Community Prob- 
lem," Public Health 
Service Bull. #1012. 


Film: The Stuff 
We Throw Away 
(22 min.) 


1 period 
1 hwk. 


6, 7, 8 


B 


School of Forestry 
Film Lib. (free) 


Film: Realities 
Of Recycnng 
(38 min.) 


1 period 


U 2, 3, 
6, 7, 8 


B 


Natural Wildlife. 
Oct. '71 

Sci. Amer. Oct. '71 
Conservationist 
Aug. '71 
Forestry (free) 


Worksheet: 

"Natural 

Resources" 


1 period 
1 hwk. 


4, 5 


6 


1. Newsweek Magazine 
May 21, W3 

2. Mitchell, Ecotactics 
(Sierra Club) 

3. Swater, Ecology 
Handbook 


Notes : En- 
dangered 
Species 


1 period 


9, 10 

• 


c . ;.. 
• 


1. Natural History. Ad. *71 

2. Senior Scholastic, 
March 15, l$7l 

3. National Parks & Con- 
servation Magazine. 
Ap-May-Aug '/l 

4. Science Digest, 
Aug. '71 

5. E.S.A. Booklet: 
"Forestry Packet" 


Notes: Noise 
Pollution 
Infonnation 
Sheet on Noise. 


1 period 
1 hwk. 


11, 12, 

13 


D 


1. Good Housekeeping 
Aug. '71 

2. Science News, Mar. 18. 
1972 

3. Science News* July 15. 

Wi 

4. Field & Stream. Nov. '71 

5. Baron, The Tyranny 
of Noise. 


Film: Down 
Decibel Down 
(U min.) 

o 

ERIC 


1/2 per. 

i 


11, 121 
13 

1 
1 


D 


School of Forestry 

1 



Notes : Federal 
& State Legis- 
lation & 
Agencies . 


1 period 
• 


14. 15, 

16 j 

i 
1 

i 

.... 


E 


1. Environmental Protec- 
tion Agency (EPA), 
various publications. 

2. N.Y.S. Dept. of Env- 
ironmental Conserva- 
tion, various pub- 
lications 


Fllmstrlp: 

Environmental 

Pollution: 

"Pollution 

Control" 


1 period 
1 hwk. 


1 

17. 


HE 
HID 
IVA 


Wards 70W 3800 


Film: Ah, Man 
See What You've 
Done (20 mm. } 


1/2 per. 


2, 4, 9 


B 


School of Forestry 


Ecodec1s1?ns 
Game: Silver 
Lake 


2 per. 
1 hwk. 


18 


E 


1. Jones, "Master Plan 
for the Adirondacks," 
Conservationist, 
Oct. -Nov. '72. 

2. Toffler, Future Shock. 
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UNIT I 

BIOTIC INTERREUTIONSHIPS 
COMMUNITIES 15 periods 
ECOSYSTEMS 12 periods 
POPULATIONS 15 periods 



3I0TIC INTERRELATIONSHIPS 
TERMINAL OBJECTIVES: 



THE STUDENT WILL BE ABLE TO, 



1, pick from a list those factors that are biotic and those that are 
aoiotlc 

2, define population^ society, community, ecosystem, biosphere 

3* when given a scrambled list of the terms in #2, place them in order 
from simple to complex 

4. use a taxonomic key to identify specimens to genus level 

5. define and give examples of: autotrophs, herbivores, carnivores, 
■omnivores, decomposers, predators, scavengers, saphropphytes, niche 

6. given a food web, identify which organisms are producers, first 
order consumers, second order consumers and decomposers, 

7. State which organisms are most numerous (in biomass) and which have 
the most energy in a given food web 

8. predict how stated circumstances ^^uld affect each niche of a food 
web 

9. design both an aquatic and terrestrial food web existing in quad 

10. define and pick examples from a list of symbiosis, parasites, mutual- 
ites, commensalites. 

11. list examples of symbiosis . seen on & valk at the campus environmental 
studies area. 

12. write a report on the life style of any parasite of his choice 

13. when given a description of the life style of an organism state 
whether it is an example of a specific symbiosis or is free living 

14. identify a description of each of the following processes: anaerobic 
respiration, aerobic respiration, photolysis, tarbon fixation, 
pnotosyntnesls. - - . . .» . 

15. trace the flow of energy through a food web from the sun to a decomposer 

16. define succession, eutrophicat ion, fertilizer, pollution, climax, 
pioneer organism ' 

17. pick from a list those factors that tend to accelerate succession 

18. offer hypotheses on how sewage, phosphate pollution, algae and erosion 
relate to eutrophicat ion ^ 

9. recopize the raw materials and products of both photosynthesis and 
respiration 

20. when given a diagram of one of nature's cycles eg. carbon-oxygen, 

water or nitrogen, with some portion left blank, pick the correct t 
organism substance, or process that fills the blank. ^ 



21 • list five ways that man has upset the above cycles 

22. identify the following biomes when given a description of its altitude, 
latitude, rainfall, temperature or sunlight: tundra, taiga, temperate 
forest, tropical forest, tropical forest, grasslands, desert* 

23* list factors that limit the size of a population 

24. predict the population grox-jth curve when given a set of circumstances 
that may or may not affect the population 

25. offer a hypothesis to explain the growth curve observed in a population 

26. list problems produced by the human population growth rate 

27. give an opinion backed up by facts that offers a practical solution 
to the human population growth rate 

28. define a society and give an example of an insect society and the 
role of each caste. 

29. write a report of some type of animal behavior eg. territorial ism, 
migration, courtship, social instincts, communication, learning, 
biological clocks, or others and give a 3 minute talk. 



o 



5? 



ERIC 



ECOLOGY INTRODUCTION ^^^^ W/Ulj^g 

Ego (house)... losz (study of): study of livins communities and their 
physical environment. 

liotic: living factors; interactions of all living things, plants, 
animals, and protists. « o » i > 

Abiotic: non-living factors; physical things that affect the quality 
and quantity of life. ^ . • 

1. List 5 biotic factors existing in a wooded area in New York state. 

2. List 5 abiotic factors affecting life in a stream such as Butternut 
creeK. 

LEVELS OF ORGANIZATION 

POPULATIONS study of one species eg. man, ameba, map 

' in a definite area 



I 



SOCIETY study of a hishly organized specie*^ 

working together eg. baboon, bees 



COM>fUNITIES 



ECOCYSTEMS 



study of all the living species in an area 
and their interactions ^ , , 

eg. all species In 

Oneida Lake 

the interactions of all living things with 
their physical environment (biotia 5: abiota) 



BIOSPHERE the entire world, all ecosystems collectively 

IDSNTI THE LEVEL FOR EACH OF THE FOLLOWING 

3. All of the people in the world. 

4. The northern pike in the St. La^nrence River and the mercury in their 
tissues. - - 

5. All of the bees in a hive. 

6. All organisTTis (plants, fish, crabs, etc.) in Butternut Creek. 

7. The rainbow trout in Fourth Lake. 

P^. All of Che red clover on the E3M football fiold. 

. £8 



9. Cyotcs of Wyoming and tape worms In them, 

iO. A desert, its plants and animals, and climate. 

iU The ftsh, o:-:j'ssn and pollutants In Onondaga Lake, 

i2. The plants and animals existing together In the same xroods. 



BEST COPY AV/UUBLE 



NAME 



SCOLOGY 

QUAD^\T STUDIES 



BEST COPY AVAILABLE 



prrRODUCTION! An ECOSYST'iS?'! is all the living thin-s (biotic) and physical 
factors (abioticO within a definate boundary and the interrelationships 
th«it G/:lst among them, both competitive and cooperative. We xd.ll spend 
the next several weeks studying all the producets, consumers, aquatic 
life, soil life and physical factors that interact in the nlot you choose 
to study. ' 



Select a plot of land on the edge of a stream such that both aquatic 
and terrestrial biotia are included. Measure 10 meters, place a 
stake at either end, tie twine to the stakes, and using right ancles 
enclose the complete square, ^ 

Dravj on graph paper a scaled map of the quadrat and note identifying 
characteristics (trees, holes, bumps,. logs, rocks, x^aterline, etc). 

Include a photograph of the plot or interesting parts of it. 

Locate your quad on this map, 

water line .\ — ^-- ^ 



grass line'=' 





treatment 
plant 



oxidation 
pond 
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II. PL\yT IDSNTIFICA^ION ! 

A. Take a sample of one of each type of plant in the quad. Press 
it, mount it, and identify its phylum, class, order, family 
and if possible genus and species, Taxonomic keys are available 
in the room. 

Sample plant mounts 



c o nrntOTi t\ Atn© 




phylum y^Z^^'"^ 




class [ 




order \. 


location collected 


family \5 "^^-^ 


collector 


Genus species ^...k 


date 


"■•'/^..-^'^ 





Usin* random sampling techniques, determine the dominant 
populations of flora (plants). Calculate the density of 
abundant species, 

1, TREES-canopy or ceiling layer, receives direct sunlight 

2, SHRUBS A^T) SAPUNGS-lox7 woody plants between •5-3.0 m 
tall 

3;' HEP3ACE0US- non-woody plants, weeds and grasses, die to 
ground level in V7inter, also seedlings with less than 1 
cm diameter 

4, FLOOR COmiNG- litter, detritis of fallen leaves, mush- 
rooms, mosses and lichens. 



number 
trees 2 

per 100r:i 



number 

shrubs 2 
per Im 



number 

he^bs 

Im^ 



number 
litter, 
per Im 



^indicates dominant species 
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Ill, LAYERING 



X* In x70oded areas one can observe distinct zones or layers of plants 
that support different types of animals. Note diagram below: 



U Mature Forest 
Canopy ^ 



1 / 



c., c 





black willow 
Am, elm 
owl 

woodpecker 
grape vines 



maple 



20 m 

Intermediate /(^, 
Canopy L-^^-v- \\ ^.-•'•^ 



3m 

Forest Floor 



-»^?^-r-4*eBds- 



cat tails i j 



4 im 

c=5 X • 



water plants 
carp 





dog^^ood 
young maple 
Insects 
sparrow 

lichen 9 snak 
shrub litter, 

muskratjfro 
teal, duck 
waterllly 
herbs 

^ Q grass 




mouse 
upper soil 



worm 

beetle 

mole 



The forest develops from litter on forest floor to grasses «md herbs. 
Eventually shrubs and small trees develop and finally in time the large 
trees of the canopy. This gradual aging of a forest is called 
succession. 
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III. lAYERING con»t. 



BEST mn mum, 



Using the symbols below, draw a profile of the quad from highland 
to the water»s edge. 

lAYERS: P CANOPY- trees over 20m 

^SUBCANOPY- trees under 20m 

0 SHRUBS- l-3m 

^ HERBS- 

LITTER 



TYPES: 



SA^n?LE PROFILE 



WOODY: DECIDUOUS D 

EVERGREEN — E 

HERBACEOUS: GRASS G 

NON-GRASS N 





5!^ 





YOUR PROFILE 



63 



IV* SOIL ANALYSIS OR "A VERY DIRTY L\B" 



In this investisation you will study some of the organisms that 
live in the first 6" of soil and in the litter that covers soil. 

MATERIALS: trowel & plastic collecting bags 
stand 

150 watt bulb ^ socket 

2 funnels 

mesh or screen 

2 mayonaise jars 

alcohol 

cheese cloth 

rubber tubing, 3" 

punch clamp 

dropper 

microscope 

microscope slide & cover slip 

petrie dish 

agar 

pressure cooker 
incubator, 37^C. 

Reference books 

To teacher - prepare sterile petrie dishes with nutrient 

agar (23g/1000ml water) 

Sample some litter (leaves and branbhes) that cover the ground; Place 
this material in a funnel with wire mesh as sho\^ in diagram. Leave 
it exposed to light for 2 days. 



150 watt bulb 

litter 

wire mesh 

fxinnel 
jar 

water or alcohol 



stand 




FIGURE A: BERLESE FUllML 



ERIC 



61 



SOTL ANALYSIS 



Observe organisms found In alcohol and draw be low t You may wish to 
use a lOx hand lens. 



Using a reference book^% determine the names of these organisms. 



B« Using a trowel, sample some soil and place it in a cheese cloth 
bag and funnel as sno^^ in Diagram B. Close the clamp and pour 
150ml of lukewarm water over the soil* After 2 days, open the clamp, 
make a microscope slide and observe. Name the organism''^. Also 
place several drops of this soil water on agar in a petrie dish* 
Incubate and observe daily. 




soil in cheesecloth bag 



funnel 



rubber tubing 

pinch clamp 
jar 



■water 



FIGURE B 



*Guldes to Insects and Other Invertebrates 
Needham, A Guide to Study of Fresh-Water Biology 
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OPTIONAL ACTIVITY ! 

1. Obtain algae samples with a plankton net, observe under micro- 
scope, identify, estimate relative density (number per square unit) 
and draw them, 

2. Compare plants that flower in the fall and spring.. 
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SOIL ANALYSIS 

Drawing of soil microbes and bacteria 



C» DISCUSSION QUESTIONS 

1) Name the organisms found in the litter? To what classification 
groups do they belong?, 

2) Name the organisms and classification groups of organisms found 
in Xst. 6" of soil. How do they compare to the litter sample? 

3) In what other layers of a community would you expect to find: 
worms-* 

insects- 
bacteria- 
spiders- 
fungus- 
mold- 
algae- 

OPTIONAL ACTIVITY 

Culture bacteria on agar plnte and e!<pose it to different environmental 
conditions (ej, nT!, li^ht, r.oisture, tennerature), Photosraph with 
poioroid. Relate to land and water pollution. 
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V. i:.TORTSBR.\TS3 BEST COPY AVAILABLE 

A. In>qQGts- collect in nets and preserve in bottles. Identify 
using tnxonomic keys the phyUn, class, order and if possible 
genus and species. Look everyt*7hcre, leave no stone unturned! 

B, VoriT^s .n^d Othor InvortGhrntfiQ, examine lo«s, soil, and water. 
Identify, Remember insect larvae resemble worms. 



A, insect! 



CLXSS; 



FAMILY 



INSECTA 
GSNUS 



— I- 



B, worms 'and~lnvertebrates 



PMYLL'J!: AIlTimorODA 
SPECIES ' 



PP.YLUI'I 


CLASS 


ORDER 


FAMILY 


GENUS 

1 


SPECIES 


COMIION 
NA^tS 




























t 

1 








1 























"possible projects 

1. Culture insects in a terrarium, ant form, etc. Observe behavior 
or expose to varying environmental conditions (eg. tennerature, 
light, soil type), » » 

2. Observe the effects of temperature o^i mGtamorphosis and relate 
to environnent alter.'? t ions by pollution. 
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V- "THE G0LDS1.^.0D FOREST" BEST COPY AVAILABLE 



OBJECTr/ES: 



to study the ccolojj' of a small plot of goldetirod ' 
to identify several species of insects (and other 

Arthropod inhabitants), 
to inves titrate the role played by those creatures 
in respect to predator-prey relationships. 

EQUI?:rj::'T: 30 baby food jars 

several books about insects 

pencil and note papers (for each student) 

p. fe-j small insect* nets 

' nre ^re nCart this lab we should first kno^.? srsme thing about 
golrlnrivo':!. There are several speciQ-^ of soldanrod: there are about 
5 dx':J«rant snecies rrhich can be found in East Syracuse. However, 
tne r^^i which is r^ost coinnon, and probably the one we'll be 
soarch:i.n2 throush is Canada Goldenrod (Solidago canadensis). 

Description: Height to 5 ft. Stem erecS, slender, smooth or 




borne. in small heads, erect on arching to horizontal upper branches. 
yellor-,';!olden in color. , 

You've probably heard of goldenrod before; it is quite well 
Kxioxm because of its reputation for causing hay fever. It is intere. 
esting to note that recent invest ligations have indicated that 
raweed ( a different plant that often lives near goldenrod) is 
really responsible for much of the hay fever which is blameS on 
goldenrod. 

PROCEEDURE: Each student should carry one or tt-jo baby food lars 
and search for insects (ONLY collect creatures found on goldenrod)* 
put only one insect in each jar. 

VJhen you have located an insect on goldenrod observe it for 
several minutes before trying to capture it. I^ile you are watchin^- 
it take notes on what it is Soingi ^(is it eating, it so, what?; 
where on the plant is it located; is it moving around; does it blend 
tn well \7ith Its surroundings; etc.) Answer questions on pa-e 2. 

Lss caution in capturing your creature. Some of them may be 
nard to catch and some of them, such as bees and wasps, may inflict 
painful stin?|s or bites. 4 » ^ 

P.eturn jar xjith insect (or whatever beast you've captured) to ' 
the are?, where the books are. Use the books available to identify 
your captive. If you need heln don't be afraid to ask for help- 
some insects are difficult to identify. !7hen you have identified 
S'^.™^^^ ^™ ^-^-"y facts as you can about it. (YOU WILL ■ 
15S AS:-n TO TELL THE CLASS ABOUT YOL^ CREATURE). • ^ ^ 

After about '^O min. of capturing and reading the class will 
menfc a:id each student vrill j^ive a 2 to 5 minute talk' about the 
cr|-=!*-Mrr5 he or she cr>llccted. Use pr-e 2 as an outline for your 
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(2) 

ON YOUR CRSATURE: 
Class Order — Genus species 

COMMON NAME 

!'?hat! was it doing on the goldenrod? 

IJh'nt does'? it eat? 

How does it obtain its food? 

Is it a predator or prey? 

Does it live only on goldenrod? 

Vhat is its range and origin? 

How does it move? 

Discuss its life cycle? 

Draw a good, detailed, large picture of your creature below. 
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VI, VERTEBRATES^ set traps and lines and look for any traces (foot- 
prints, droppings, nests, burrows, of birds, small mammals, 
amphibians, reptiles, and fish. 



CL\SS 



ORDER 



PHYLUM: CHORDATA 
FAMILY GENUS SPECIES 



COMMON 
NAJ-IE 



EVIDENCE 
(tracks, etc 



T 



♦indicates dominant species 



PROJECT SUGGESTIONS ! 

Survey fish species of different areas of creek. Establish mouse or 
mole t*2rritories by marking captured specimens and releasing them. 
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VII. FOOD WEBS: R2AD FRESH WATER ECOLOGY pp. 2-13. 



Define the role of each of the following to a communltyj 



1. producer 

2. herbivore 

3. carnivore 

4. omnivore 

5. decomposer 

6. Why is there more mass of producers than any other level? 

7* Why do decomposers have the least amount of the original energy 
from the sun? 

8. Diagram a food web exsisting in your quad. 



Ex.: 



(producer) 
CACTUS< 

v.. - 



(herbivores) (carnivores) 

^DESERT > LIZARD-.- 

.FLY 




(carnivores) 

- -;>C^YOTS 



\ 'JACK RABBIT 



" \J-BACTERU of" DECAY 



(decomposer) 



OPTIOMAL ACTIVITY : 

Photograoh microbes and make a picture food web. 



7Z 



^Ih&t is the role of each of the following organisms In the litter 
and soil layer (producer > herbivore, carnivore, omnivore, and 
decomposer)? 

bacteria- 
fungtts- 
algae- 
dead leaf- 
lichen- 
earthworm- 
maggot- 
beetle- 
spider- 
daddy longlegs- 
mold- 

microcrustaceans- 

centipede- 

fly- 

mosquito- 
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NAME 



VIII. AQUATIC FOOD \mSi 

Take a sample of. plankton and water near the shore in your 
quad. Observe it under the microscope. Draw and identify as 
many microbes as possible (protozoa, algae, crustaceans, etc.) 

DRAWINGS: label and give magnification 



DIAGRA^! A FOOD ^;EB existing in the creek. 
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ECOLOGY QUIZ 
AQUATIC FOOD WEB ^ 



1. 



^^'^^ ^''f^ ^^^^ "^^S^^ ^^^^^ around a fresh w^ter oond. 

Identify several orsaui^?ms at each level (niche): producer! first 
order consur.^or, second order consumer, third order consumer! etc.. 
and decomposers. * * 



BEST COPY AVAILABLE 



2. Refer to your food web to answer these questions 
A. VThich organism would be present in the z^eate 



greatest numbers? 

B. V/hich organism would have most of the original sun's energy? 

C. IJhich organism do all the others depend upon? 

D. How wuld a population of a carnivore affect each other niche? 

E. How would a disease of an herbivore affect each other niche? 

F. How would water pollution by raw sewage affect each organism 
in the food web? 

G. Phosphate pollution by fertilizers, detergents arid industry 
stimulate algae grox,7th. How would phosphate pollution affect 
each niche in your food web?. _ . 



3, In which niche does each of the following belong? 



tapeworm 
fox 



frog 



trout 
earthworm 
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snail 

grasshopper 
nushroom 



bacteria 
cow 

goldonrod 
maple 
carp 
hydra 

daphnia 
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FILM STRIP »«SVMBIOSIS" NAI-IS, 
U Define symbiosis in its broadest sense. 



2. relationship exists between the honey guide bird and the ratel? 



3. Some relationships of mutual benefit (MUTUALISM/ exist between an 
animal and a plant. Explain the relationship between: 

three toed sloth and al;;Tae 

^n'>ll'?h blue butterfly, thyme bush and ants 

sphinx moth and honeysuckle 



4. Sometimes one benefits while the other partner is not affected 

one way or the other (CO^^^^ENSAHSM) . How do the folloxTing illustrate 
this? 

Man of War and certain fish 
Ixjminous squid 

trumpet fich and parrot fish 

rufous x^odpecker and black tree ants 



5, Define parasitism and give three examples. 



6. Matching: 

osprey and wens 
crab and anemone 
insect and flower 

trouper and teeth cleaner 
ong' homed beetle and scorpion 
ostrich and zebra 
tarieworm and dog 
shark and remora fish 
crocidile and bird 
lichon 

termite protozoan 
malaria germ and man 

nitrogen firin.'* bacteria and legune 
whale and bnrnncle 



7, T.'i.ka a w^T'': throuH". the er«viron'-iental stu^y area on car.'^us, 

M«5t all the evidences oi: symblots you observe, 21ect one r.onber 
of your class to use the science department Polaroid camera to 
record those evidences on film. 



P - parasite 

C - commensalite 

M - mutualite 
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KCO:..OGY LAB r?AI ^ BE5LCfi£i it^uu**^ 




parasites 

tho ricroscoDG, A frot is nrofoyrod sincG as an amphibian it is host 
to Vth aquatic nnd terrestrial parasites. 



1. 



nth the frc- and chloro^rorn the other spcci-^.ens, A fro*; is pithed 
hy in^ortin:^ a needle Into the base oi! the sUi.il 1 where the spinal 
rhord connects to the brnln. There is a depression here. Hove 
the needle from side to side to sever nerves. 

2. 'Jith scissors, cut your specimen on the belly side (ventral) from 
.-nouth to anus and reveal inner organs (viscera). 




As you remove tissue, place it in a petrie dish covered with Ringer's 
(saline) solution. This solution has the same concentration as body 
fluids. 

3. Er^amine skiii and muscles for flukes . These are platyhelminthes 
(flat worms related to planaria). Some flukes may be in cysts, 
little pockets of tissue. 

4#. 'Then you have located a muscular fluke, make a wet mount slide. 
It is probably Clinostomum . Label the 2 branches of its intestine 
on your drat^ng.. This fluke is found in fro3s, frog eating birds, - 
bass, and turtles. 

5. Insert scissors into trachea (windpioe) and open air sacs of lung . 
The f luk.e ^ T>.smatoloechus > often lives in the upper areas. Mount 
this fluke ,ind draw it. Label the black substance in the digestive 




anus. 



^, M??o in 2J-.I1;i tissu*:? live.'? nerp.^'.to'-^o (roundworm), fthabdoliaa 

•ray sec an o.^z carryin;;^ fcr.alo. All stages of development can be 
observed. :)raw those. 

7. '/ithin tho uri n ary btaddo r you m.ay find Gorrodora or Gor^odorina > 
IlGTOve thn bladder and plncc it in Ringer's Solution. Draw these 
worms and label the suckers at both ends. 
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8. E7<amlne the stomach contonts and look for Lov.o^onQfi . ibst oarasites 
are located in the digeijtive tract. 



9. 



Ilenove the small intostl^ne and slit it open. Place it in Rinf>er»s 
solution. Observe wnat your specimen has recently catena Check 
tne intestinal walls for parasites such as the fluke, CeDhalo<>oninus . 

nematodes and the taneTTorrn, Onhistaenifl , Mount the tat^eworm on a 

slide, draw and label its sesments. 

10, Place the rectum in Ringer's solution and islit it open. You may * 
«ee the |l^.gollate, Tri,chomondas, (it has an undulating membrane), 
or the- cilX?te, Onalrnn Cwith no mouth) or Nirt:othen!s ' (definite 
mouth) or the fluke, Diplidisis (large sucker at one end). Draw 
and label these, 

U. Also you might observe the folloT-Ting: 

skin— red mites, leeches 
fur, feathers-— fleas, ticks 



BEST COPY AVAiUBLE 
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NAI'CS OF SPECIl-IEK (HOST) 



DATA; 



LOCATION OF CLASS 5c MJMBER DRAUIKG 

PAR.\3XTS NAl-IS OBSERVED (label 5: give 



» 

! 


PLATYHEU-IStrrKSS 

(fluke) 

CLIlIOSTOtlUM 

BEST COPY AVAILABLE 


t 

1 




MUSCLES 


• 

« 

! 




• 


LUJTG 


i ' 
1 

i 
i 


■ 1 


-. . . . 


3L\DDSPv 1 

1 * 

1 

1 

! 

1 
1 

i 
1 
• 

1 







I f 

I 
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LOCAT10!T 



CLAJiSiiNMtR 



NUMBER 



DRAl/ING 



STOMACH 
( 



3M\LL 

i:n:2STm 



KSI copy WtfUBLE 




FUR OR FEATHERS 
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BEST COPY AVAILABLE 

DISCUSSION ! 

(1) Match the parasite with its class 

liverfXuUe A. Platyhelmenthes 

lung roundx'jom B. Nemotoda 

_ tapeworm C. Protozoa 

^_ flagellate 
• cilliate 

(2) V/hy are most parasites found in the digestive tract? 

(3) !iJhat is the purpose of the sucker on the parasite? 

(4) ^Vcxy do parasites have well-developed reproductive systems and 
simple digestive systems? 

%5) Using a book from the library and vTrite a description of the 

life style of a parasite. Include: all stages of its life cycle 

(egg through adult) 

the host organisms for each 
stage 



any s3miptoms or disease 
produced in the host 



(6) List all references. 



POSSIBLE PROJECTS ! 

1) Repeat this experiment with specimens from various places. 

2) ^jjg^^S^^P^ cycle stages of several parasites and compare 



POINT DTITRIBUTION ! 

;..25 points 

QUESTIONS 1-4 40 (lo each) 

REPORT ON PARASITE 30 

i^JRENCES , 5 . 81 



OntlonaT Lab ; 

Ksr copy muBUE 

"A LOT OF GALL" 
SYl'IBXOTIC RELATIONSHIPS BETl'JSEN INSECTS AND PL\NTS 



Insect galls are formed when the insect lays its esss inside 
plant tissues and a benign tumor develops. The insect egg hatches 
x^ithin this plant tissue, feeds off of it, and derives protection. 
The larval and nnpal stages progress within the bunch of plant cells. 
!jl'>f»s are laid cither in the spring or fall, and the adult' er?erges in 
the fall or early spring respectively. Adult insects, incidently, 
dlst^ersQ pollen from flower to flower as they forage for nectar. 

Is this relationship between the plant and insect that of 
parasitism, commensalism, or mutualism? Explain your hj'pothesis. 



TYPES OF GALLS OBSERVED AT THE E.S.A. . 

I, GOLDENROD 

A. BUITCH BALL ; This growth looks like a dryed flox^er. It: Is 
caused by an aohid laying its eggs in the fall. Wingless 

adults emerge in the spring. The larvae from which they developed fed 
all winter on plant juices. By fall, wings develop, mating occurs, 
and another liiEe cycle begins. This change of body form throughout 
development is called metamornhosis . 

B. BALL GALL t A roundish, almost spherical growth develops 
aloncr the stem when the peacock fly lays its eg«?s vn.thin 
tne goldenrod stem. Egg laying occurs during the fall, 
larval ' development in winter, pupation and ener^rence of 
the adult in spring. The adult peacock fly is slightly 
larg'^r than a house fly and broT^nish in color. 

G. ELLIPTICAL GALL ; This elliptical shaped gall is caused 
by th* caterpiller of a small, moth. Mating occurs in fall 
and h.itching in spring. 



il. VV'IT: :jlLLC':i The pj.ncicone rrall forms on the end of a stem when 

an anhid lavs its eftgs in the pithy center of the stem. It anpears 
scaly li'.ce a pine cone. 



Ill, C\7'^_\TLi '^Itis ••!! '5 f=;oc Ion c!nn5? not rasxitt in truG ^all, bun 
is"*a R^n.ll-'^.r type o5 rratuall'sr!, Tho o^LttniA n^l'^i l-iyS its c^rjs 
in t'-.'-i fr •'.t:ing' bo'W the c^.tt^TM, ?y spri"rT*f thn' lar\''a9 have 
hnTc^od, Crav/lir.g around, it loosonn the ssedis, they fluff out, 
and arc dl'^persc-.l. 



— ThcrnO trees nre host to roro -alls than any otlv^r plant*;^'?> 
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O^i^iTVL^: This round mass Is attachf-d to a leaf and Is 
is filled with a t(\^.ck cottony mss and has a hard karnal 
in thG contsr. A wasp grub Is la^tde, 

pA!C CALL: These are small sray bumps on the upper 
od-f5 tho laaf. A mid-e causes tficse. 



W PIG 



^,pMUT nic:C0?vY; Roundish bunches appear along the petioles of 
the leaves (m groups). 



KSr copy /lV/iiuiBi.E 
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, ^T^v-TO '. BEST COW AVAILABLE 

Host ^atls can ba colloctec in late fall, r./intcr, or very sarly 
fjnrln^. Collect n f»roup of gnlls. Dissect sono, obsorvQ the larvae 
r.'^A «!<Qtch, I.cavG the tarv.^.' within the pnrtinlly opened gall. Place 
It In a jar and cover with cheese cloth or a nylon stocking. Also 
♦^V^*?*? some unopsn'-!''^ salls in covered jars. Observe once a weaV. for 
sovernl months. V.lien the adult onorses (sprin?») it will be ca-jturod. 
Al.«Jo sketch and identify the adult. This lab works well with fjoldan- 
rod r:*-lJ«s. 

1) Define metamorphosis. 



2) Describe the differences between complete and incomplete 
metamorphosis. 



3) List in order the stages in the development of an aphid. 



4) VJhat is an insect ^all and what type of symbiosis does it 
represent? 



5) In what way does the plant benefit from this association? 



6) * List so!:^o factors that could affect the rate of insect de- 
velopment within 0. ^all. (Hint: Thyroxin accelerates tad- 
pole metamorphosis and refrigeration followed by warmth 
shortens frog hibernation). 



7) :!:y.T"A C:1?.DIT: Chr^ose one of the above fr.ctors and d-j-i^n a 

controlled e::pcrinent to test the effect on insect metamorphosis*, 
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iimc^ GALLS BEST COPY AVAILABLE 
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New York State Conservation Dept. Information Leaflet, "Some Architect 
oC the Insect World," April-May 1962, 

Conj5tock, Ilnndbook of Nature Stitdv > 

rnlmer, L.2,, Fit>ld Rook of Natitr-il History . McGraw-Hill, 1949, 



mt copy mm\i 
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n'C^fOGYTEST -n USE SHEET 

SxoTic I^rr2r-\CTI0MS i:: a coMitUMiTY 

?A?.T I (2^2 points each) 

1.5: Match those factors ^^U«Vftlfoi'B)"liotic''' '^'^ 
ocolosical catesory A) abiotic or b; isiotic 

1, predator-proy relationships 

2. own concentration of a stream BEST COPY AVfllUiBLE 

nooulatio-n fluctuations 

4, sunlight vs, shade 

5, air pollution 

6, vmich group of terms is arranged in correct order from simple to 

o'^biosohere-ecosystem-orsanism-cotnmunity-population 

B) orsE!population-coi^nity-ecosyst^ 

C) population-br^anism-comrminity-ecosystem-biosph^ 

D) brganism-popuiation-ecosystem-contmusity-biosphere 

7 The liv^n'^ and the non-living factors that affect a stream constitute 
• A) population, B) commanity, C) ecosystem, D) biosphere 

10 A close relationship between organisms of different species is 

J^el5^ivSre D^utotroph 

'I^^^'^.^t^l '''''^ '''' cf sofonf o?Lr consmer 

B) ?i?st order consumer d5 decomposer 

13 A relationship which one organism depends on another to live and 
* both are benefited is referred to as 

«\ r.^r'-ifltlsm C) cotnmensallsm 

bJ Sus«' saphrophytistn 

T.l'^-A^ only C) cats both plants and neat 

P. Saaf only ' P"""=^" -™ 
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aITvi?Ss^a?e ^^""^ ""^^ "^^^''^ ^^""^^^^ such 

A) parasites C) onmivores 

B) commensalites D) hSbivorls 

const&^tf non-livins factors that affect a stream 

A) population C) ecosystem 

B) community D) biosphere 

n?.n^?c°n5S^^ ^^5"^''' ^5 ^^^s meat only, C) eats both 

plants and neat, D) produces its o^^m food, 

r^^n^v.eV?!^"^^'"^^'^ Bxample of a A) society, B) predator 

c; parasite, D) scavenser ^» / t 

C) ^hLp^''D)^^Jlf^''" ^""^ HERBIVORES except A) cow, B) deer, 
cTb1?bivo%'esrD^^ consuS''^ decomposers, B) producers, 
Protistl?^" example of an organism that is classified with the 

^^^^ C) hydra 

^) sP°"Se D) Paramecium 

knovn°af^"^^"^^ involved in the nutritional relationship 

B? SH?nn C) saptophytism 

B) succession dJ parasitism 

23. The flow of energy in an ecosystem is represented by 
A) seeds— sparrows — hawks — bacteria 

■ B) sparrows — bacteria—hawks — seeds 

C) hawks— seeds-— bacteria— .sparrows 
0) sparrows— seeds— hawks — bacteria 

24. Animals that ingest both plants and animals are kno^cn as 
A) omniyores C) herbivores 

b; carnivores D) saprophytes 

resSlts^'in" species for the same ecological niche generally 

A) the sharing of the niche by the two species 

B) one species taking possession of the niche 

C) both species leaving the area 

D) interbreeding between the two species 

26. Any ecosystem requires a continual input of ener^^v because 
A) matter is used repeatedly in matabolic nrocessns 
rl Pt'-^'^'.^s lost o.nch tine it si transferred between cr-anisms. 

C) biological succession occurs so slovly c..,ani.sms. 

D) local populations tend to evolve into new forms 
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27. Mice, insGct«, qrasses, shrubs, owls, and trees can be found in 
an area consisting of a forest and a jjrassland. The smallest 
ponulation (in numbers) would most likely be the 

Aj' insects C)grasses 

B) mice D) owls ^^^^ ^Qpy AVAILABLE 

28. The best doscription fo, a 1st order (primary) consumer is that it 

A) captures lisht energy to make food 

B) utili7.es carbohydr.ntes which it ingest. 

C) is generally a food cource for producers 

D) changes inorganic compounds to carbohydrates 

50, Practically all species of orc^anisms may be consumed by more than 
one other sT?scies'. This situation is kno^-Tn as 

A) a food '-rr^h C ) an autotrophic response 

B) sjnnbiosis D) a heterotrophic response 

30. In which relationship is one organism benefited while the other is 
not affected positively or negatively? 

A) lichen (alr^ae and fungus) C) remora fish and shark 

B) .. athlete's foot fungus and man D) termite and protozoa 

31. Within any ecosystem the total number of 2nd order (secondary) con- 
sumers must be 

A) less than the total number of herbivores 

B) greater than the total number of herbivores 

C) ecfual to the total number of producers 

D) consistently the same number year after year 

32. Which are 1st order (primary) consumers? 

A) spiders Cj algae 

B) cows 0) hemlock seedlings 

33. In x7hlch '^roup is an organism least likely to be limited in the 
sources of food on which it depends? 

A) carnivores C) herbivores 

B) orjrjivore? D) saprophytes 

3A. Introduced species of plants and animals often become pests in 
their v.'Tiit bc^mes, although they were not pests in their native 
habitats. The most ir-?ortant' reason for this is that they 
- Aj may reproduce in lar»e numbers 
B; can res'i-^t adverse climatic conditions 

C) are free from natural enemies 

D) nay adapt to new food supplies 

35. If there ••■":o a long and widespread drought in a hiotic coiTmunlty 
coirposed of grasses^^ antelopes, and lions, the most immediate 
effect would be 

A) a decter-o in the lion population 

B) an incrt^n^e in the r'.mount* of grass present 

C) r.n Ir*^-^" -;e in t^-^ •'ntelo-;>e nn:^ul'«t!*.'^-^. 

D) a dec:'" '^'^3 in ?:h'.'i a*^telo9a po;pulrtlcn 
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PA?vT II: CllCOSiS A (a 3 (12 points) g£3T COPY AVAILABLE 



either r.n aquatic food wob or soil food T;eb thst mi^ht 
e-:lst in your qu.-^id. 

Identify each of thn follo-.-rins in your food web. Give specific 
nnnos (coirmon nanes). 

1. , producer 

?, 1st order conr.rT^r 

3, 2nd order con?u::^ar 

4, s:rT?.biotic relationship (specify) 

5, decomposer 

B. Usin» a taxonomic key available from your instructor, identify 
5 specimens by common name. Refer to the specimens by the leteer 
th.1t labels then. Partial credit will be ^iven for any other levels 
of invastisation e:;. telling if a plant is a monocot or dicot, if 
a r)l?iTit is in the rose family or composite family, etc, tellins 
if' a hue* is in the class insect, arachnid or annelid, etc, or 
civins Its order (h^TOenoptera or lepidoptera, etc) 
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-"'"^1^ lAB; BEST COPY AVAILABLE 

A'^UATIC :2:!\'IROI<ni2MTS AND DISSOLVED OXYGE!? 

^'^yyyyjm ci^ Pr^TOSYimi-I^Tfq — you will recall from biology that nhoto- 
9-\r^V.^.ci'^is IS the only process to naturc-illy produce OK-^rr^Qxu Photo- 
Ryr^.thofiis C5in bo broken do-v-nn Into two nnjor phases as^ summarized belo'.7: 

T.l^^t ?hi?..qe ^Photolvr:;^ 

H2O light enzyme.? ^ H"*" + 02 

Dn.r!: ?M?e (Cryhnry ''i'-^ti.nn) 

CO2 + H"^ ' -. ^-12^6 ^'2^ 

Life on land and in t-j^ter depend on the amount of o:fygon available. 
In aruatic environments the o:<ysen is dissolved in the water (D.O.). 

nnron: ''e ^.all test whether an aquatic green plant is necessary 
for orysen to be present in water. 

2IlCCT2trRS! Day One: 

1) T&ke 5 D.O. bottles and fill them T-rith boiled water 
(n'sarly full). 

2) Place 20ml of brom blue in a beaker and carbonate it 
by adding iust enough soda water to change its color 
to yellow Cor blow through a straw to effect a color 
change). Brom blue is a carbonic acid indicator when 
it is yellow 

3) Add enough yellow brom blue to each D.O. bottle to see 
some color (yellow). Be sure the bottle is overflowing. 

4) Label each bottle A-E. 

5) To bottles A and B add a spri<> of elode i (Anachris). 
Chlorella may also be used effectively. 

6) Insert the groursd glass stoppers so as not to intro- 
duce any air bubbles. It will help if IFis lubricated 
Tdth vaseline. 

7) Cover bottles A and C V7ith aluminum foil so that thcv 
are light tight. ^ 

8) Place bottles AjB^C, and D near a light source for 24 
hours. 

0) rcrform a D.O. tent on bottle S and rccnrd in data 
table. 

10) r^KpiC7T02!..^>.:Jl-iich bottloCs) do you oredict will contain 
the mort D.O. tor or row? 
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11) T>k^ 2; Perfom D.O. tests on bottles A,B,C, and D and record in 
data table below: 



BEST COPY AVAILABLE 



co:rrE:rrs 



A 



COLOR BEFORE 



COLOR 24 HRS, 
LATER 



D.O. (ppm) 



CONCLUSION: 



i?ri:T':r.pr>i=;T.\TXori : 

'/hy was CO^ addGd to the solution? 

erJc 
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2) What was the purpose of brom blue? Could this experiment be per. 
formed v^ithout brom blue? ^ 



BEST COPY AVAILJIBLE 



3) VJhich bottles, can be considered controls? 



4) In vjhich bottle(s) was the most oxygen produced? 



5) ^That process removes O2 and produces CO2 to keep the cycle going? 



6) List all the materials and conditions necessary for oxygen production 



7) !iov7 many p. p.m. of D.O, arc required by rront aquatic orsanismn? 
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8) S;^plain how the D.O. of a stream might be affected by a rainstorm 
that makes the water turbid (muddy). 



9) In svimmer some swamps and ponds become green with algae growth; how 
would this affect the amount of oxygen in the water? (consider 
light penetration), '.^at might stimulate this overgrowth of algae? 



10) List some other conditions that might reduce photosynthesis or 

algae growth or in some way lower the D.O. of an aquatic ecosystem? 



11) List all references by author, title, and page. 



. POiyr DISTRIBUTION ; 

PREDICTION...... 5 

DATA ..-..10 

CONCLUSIONS .10 

QUESTIONS 1-10 7 each 

REFERENCES 5 

FURTHER im^SSTIGATTONS ! 

1) Color of light (wave lenr»th) and amount .of D.C 
ERIC 



2) Various types of aquatic plants and rate of oxygen production. 

3) Light intensity and rate of photosynthesis, 

4) Stream depth and D.O, 

5) Turbidity and D.O. Drcr 

«Sr COPY MllABLf 

6) Stream velocity and D.O, ^ 

7) Phosphate pollution and D.O. 
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ECOLOGY lAB: IMDEX ALGAE BEST COPY AVAILABLE 

BAC'\GROUND: Algae are plant-like protists. Most contain chlorophyl 
and are responsible for production of carbohydrates and oxygen by the 
process of photosynthesis. Most are unicellular an microscopic, such 
as pond scum, however some filamentous forms, such as giant kelp, may 
<»row to be a hundred feet long* Algae usually is aquatic or marine 
hwt some species grow on tree bark or in soil or on insects or in 
a<?«?ociation with Bunr^i (lichens). 

AIJ. living organisms depend on alcjae to produce carbohydrates 
(food) and About 90% of photosynthesis occurs in aquatic en- 

vironments. 

Algal blooms or overgrowths can be stimulated by chemical pol- 
1.''fnnts, e<*. ohosphates, and organic pollutant??, en;, sewage, that 
fertilir.e and nourish them. An over-growth depletes the oj^/gen -?nd 
f'^'rrs a blockage layer, preventing? light penetration. As a result, 
fish, ctabs, ate, die and accumulate on the bottom. Excess decay 
follows. This results in an eutroohic condition. 

Zones of a stream in various degrees of purity can be identified 
by their oxygen content and specific algal species present. 




STREAM ZONES: 



CLEAN WATER ZONE: occurs before affluents enter 

ELTOOPHIC ZONE: follow affluents containing sewage, chemicals, organic 

nutrients, soil, fertilizers 

DECOMPOSITION ZONE: bacteria oxidize and degrade organic nutrients . 

RECOVERY ZOr.'E: naturally purified water, it's clean! Some strea-ns 

are so polluted that the decomposition zone conti-nues 
in to the ocean and there is no recovery zone. 



P">OCEDTr>E : . 

1, Collect water from 3 different zo-CTe*? of a stream. Use 1 q:inrt 

x>7ide-mouthed jars (mayonalse). Add scrapings from rocks, leaves, 
and tT.'i'^s In the water, 

?, Collect another «?amnle frotA each ?^one using a stoppered D,0. 
bottle, 

3, Deterriine the oH, temperature, nature of water flow in the 
3 zo'V?i. 

*NOT.i!: Save thes-"* '^""oles to ob.^^oi-ve succ^-^'isi. 

'i, *%ithi»^. ?.4 hours, stuO.y all sa:r,oIo-,, Detcrnlne D,0. tror^. -ji-.nle 
in D.O. bottlo. 

as 
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5; Mj.k^ -.'sfc w.!^t nW^n from smplo. In jnv ^ind tlrav? «ind classl^» 



• V ' . i 


0£ST copy 4Ufli}/IDie 


nil 

i 


i 

t 
1 






i 


0,0, (p,p,m,) 


i 


::ic?v03ss 1 

(D?vV.'7 AND LABIL) i 
(GIV2 rAGMIFICATION) : 

aD::ETiFY) 

1 

1 


1 

1 

■ 
1 

1 



I 

I 

I 

I 



I 

I 

I 

I 
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T 7 n \^ 'i* A ^* T n V • 



I. t/h^it tMs the sow'^co of cffUiont in tho stvoam? 



3, V/hlch aone Is probably most procIuctivG? 



4, What kind of water movement Is associated vrith'the clear water 
zone? 



5, '.-That fnctors might cause pH differences in the zones? :/hat whs 
the clear water pH? 



6. '..'hat -v'.^ht cause tbj temperature to vary? 



as 



Wovf would Vwirious tempera Kuvos aiifoct algal growth? 



^. ^.n-ir.t tv'^e o^. al^^no was dominant in the cte^ni- water 7.onQ? 
')eec^m»'>osition aono? 



9, Decay organisms carry on aerobic respiration to oxidise dead 
orsanisms. Write a xord equation for respiration. 



10. If photosynthesis produces o^7sen, why would excess alsae be 
harmful? ^ 



POIMT DISTRIBUTION ! 

^^T^^ • 10 each zone. ,,.,,,,,.30 points 

OUSSTIO>:'^ 7 each 70 points 
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DO ^ 



:vz 0? Tiis POLIO'- ^x::g. 



BEST m mmi£ 



"J^LATIVti ??sODUCTtVITV 



P'^.OOUCirv!? are the autotrophs or or'^imlnns that: produce their own food, 
r^'^^* h?A'0 c>volved n moohnnlsr.' of: ^'^f-'r.orbln!* ll^^ht oner'^v .ind sviitheslsln- 
c»rr,r^nlc compounds. AU other organ;l;?ms in the food x.?eb dopsnS on theT^i/ 

r-rOXn^TVITY reeers to the total nass o£ or^ranlc €ood thnt an area 
c^n -\«nu£ncture for n certain Xenp;th of time. Fluctuations in 
»^v.>-1v.c?:ivlty affect nil other 0TsanlJ?ns in the comramity and can be- 
..^..n « ll-nltins factor. 

,.5 Q,.pYQ«.n?j5f.] ilr-dry r.T'iii'.'jht por unit J5urfnc^ area of 

'\ '-n^ltat. It may 5l«?o be o?'.prer,r!bd as' the' volume or weirr^ht per unit 
vf>lu-e of habitat. Sllj>ht error is? encountered due to non-nutritive 
itor?«? «uch as skeletons. Siomass of plants sive a measure of ootential 
productivity. 

P.2LVnvS A^tpU^^^ of CIILOROPIIYL also gives an estimate or relative 
productivity and can be used to compare two communities. Chlorophyl 
can be o>:tracted and its volume or dry v7GiG;ht can be measured per 
unit area or volume. 

PROCm^nS: In this lab, we will compare the amount of chlorophyl 
in several habitats to determine relative productivity. 

1. Obtain specimens of decidious leaves, coniferous needles, aquatic 
plants, weeds and grasses. Cut the leaf specimens into small 
pieces and separate twigs. Grind them with sand and dry in an 
oven. Weigh out uniform quantities of each, Ig. 

2. Place each sample in a large test tube x^ith uniform amounts (30ml) 
of alcohol. Heat in a hot, not boiling, water bath until the 
chlorophyl has been extracted. Pigment could also be extracted 
with 90% acetone. Allow solution to clarify. 

3. With a colorimeter, measure and record the relative amounts of 
llsht transmission. There is an inverse relationship between 
the amounts of light transmission smd the amount of chloronhyl 
(potential productivity). Use filter #5543 and the scale 'for 

- transmittance. • First standardise with plain alcohol, (or acetone) 
then use an equal quantity of extract. 

4. Record your results and ^-nrite a conclusion as to which t3rpe of • 
autotroph has the ma^d.mum potential productivity ner unit '.Telf^ht. 
Relate this to the relative productivity of different habitats 
and to the type of consumers there. 



•2« 



REL\TIVE PUODUQTIVITV 



DATA TABLK A! Ig, leaf, alcohol solvent, colorlmotor scales 

color, filter #5543, 



TVPS LEAF 



% LIGHT th/vksmxttancs 



OP CHLOROPIIYL 




2, 'Thicb type of leaf Is most productive gram for gram? How can 
you tell? 



BSSl G0P1 MMVABLE 
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2. 



3. 



TOr.03Y ubj ut^LvrivE pPvOductxvxty ^^^^ ^^py f^y|\|ijiBlE 

U U?iln^ D,0, bottles tciko 2 plankton samples from: a fnst niovln'> 
stream, slow moving stream, a pone, and a swamp, * 

Cover one bottle from each slto. vrlth foil and leave the other 
uncovered. Place in light for 6 hours at 20 C. You may have 
to take samples before homeroom, 

"1?-: hours later (If not up at 9:00 a.m. than check at 3:00) run 
a D.O, test using double reagents. Record in data table, 

4, The following formula will help you calculate the relative 
productivity (Pr) for each of the water sites sampled, 

Pr=0,375 ((Ol - 0^) +i/t) in MgC fised/l/hr. 

where Pr=relative productivity 

^LbD.O, in light bottle 

^DaD.O. in dark bottle 

t=time of incubation (6 hrs.) 

NOTE: A similar procedure may be used ^jith seaweeds if sprigs of 

equal length are used and the dry x^eight of the plant calculated, 

DATA B: EQUAL PLAKICTON SAMPLES IN DARK & LIGHT BOTTLES OVER 6 HR, PERIOD 



SAI^LE SITE 


D.O, DIFFERENCE j RELATIVE 

0^ - 1 PRODUCTIVITY (Pr) 


















[ 

1 

i 

• 




1 
1 
t 
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2. 'fhich water site most productive*? How can you toll? 
f,ame questions* for pnrts A and B. 



BiSt COM 

^^'f^ 20 ptfi, 

T^STTON i:^2 , 20 ptr,. 

oirilSTIONS 3-12 6 esich « 60 

1, Explore th# relative productivity of a stream over 2 or 3 seasons. 



2. 



CoTHpare the relative productivity of a pond at various depths 
and correlate to li^ht penetration. 



3. Classify algae in various sections of a stream and identify index 
alsae. 
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scotoav U3 :^2ro;rr vmiatitj: piioductp/ity 

!• ".'hat aire the ti'?o vm materials used in photosytithesis? 

BEST COPlf AVAIUISIE 

2. *?hat is thci onorsy source for photo synthesis? 

3. 'li^it innortr.r.'- ninmGnt is involved? How does it function to 
rt.nrt photo<5ynthasi53? 

4. 'Hiat are thG two end products of photosynthesis? 

5. 7hich end product is nost inport.nnt to the olant and xv'hy is it 
important? * / aw 

6. Describe the steps in PHOTOLYSIS smd wite an equation. 

7. DGscribe the nteps in CARBOM FmTXON and T-nrite an equation. 

8. ^^hat things are carried over from photolysis to the dark phase? 

9. ^':ntain t\-7o reasons T-rhy you should ■'thank a s'i^ecn plant today." 
10. -'Vace th3 !5ir-»s onor^r -iror thn .-ur. throu^^h autotrophs to doccr.-^ 



vest 



As ocH'^"'^":')- n'*,o<?, tho do-rj,nant f??peciG5 chatise relativG to 

.n- .r.^ocior^ .wccoi-jd^? (f:o7.1o-:rr3) vrn{5th2r. c!lRcii.=?seTcTfri^, 

-.vklittlon o*: o%-r:nnic nvtrlonts in ^T^-cn.t qu.intitl.ti'5 (pollution) 
r.cc.ilo:.v.t:c:3 tMji nrocons, •■l.iitronhic.-i tipn is speadod succession. 

* tho ^..^JtC^.. V'nlloT.: Vo:rnlf>n np. 213-^21 r.ml 701-703, 

micros r.opG slide in clear vatov Gtroa;n sa.nple from ths 
inda:: als?,^ l.-ih, 

2, Observe tho slide once a week for a month. 

3. Draw and identify the dominant species each week. 
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V.ovT dJAl tbo dominntit: i^poclos change? 



BESI COBl AVftllABlI 



'.ftor 1 noi^.t'i, tho indoY. spocicfs rmnld indicato -...-atoi: fron which 
".on 3 ? 



Duirinp which wgg!c would you cxpoct to find the lovrest D.O.? 



*.7hat changes in the physical environnrent of a stream would 
rccelerato succession? 



5. Conn lo to thi<B clinvts 

d:j:?inxtio:i atomic tsri^sst^jal 







• 1 

BEST COP^ f'i^^^ 




• 




'3 







DATA 35 

nUSSTIOMS 1^4....... 20 (5 each) 

C:i^\-T 45 (5 each) 
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'V.^'V\ rr.X,'^.: j^kefcch tbG vyafcor cycit rincl tell tho role o5 oach o£ 

the Collo'-ylns to rGcyclin^ 'UO. 

oV'^norntlon 
nr^cl-^lt^/tion 



MITRCGEr CYCLE! shotch the nitroson cycle and tell the role of each 

of the folloxs'lng to recycling nitrogen, 

nitrogen fixation 
protein synthesis 
decay 

nitrification 
dcntrification 



t?:r,'"'<5-^lrntion 
roftJ^ivfltion 
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CVl-(vvovYG-i;>!-GYCr.^; slcotch tbo carbon or^ysen cycle and describe 

the importance of; 

respiration 
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PAr;r X (2 pts. oach) 



BEST COPY AVAILABLE 



ABIOTIC INTE P^ ACTIONS 111 TSGO I^VSTF.M.q 
^ PLOTS 




At:T:TAL3 



(1) 



"U*^. choices Aj ro^^piratlcm, ?0 decomposition, C) nhotosynfchesis 

D) succession, E) fomentation 

1, -'cine the process involved 

2, ^lame the process involved 

3-8 Refer to the diasram of the nitrogen cycle below 

^ fRl 






3. 

5. 

6. 
7. 

8. 



Name the type of plant thAt has nitrogen- fixing bacteria in its 
roots, 

A) algae, B) maple, C) goldenrod, D) legume 

Sy ^'h.it process does animal #4 produce nitrates? A) exhaling 
breath, B) excreting wastes, C) symbiotic bacteria, D) by in- 
haling nitrogen gas 

^'Jhat organism produces nitro?^en for the atmosphere? A) bacteria 
of decay, B) nodule, C) denitrifying bacteria, D) tree. E) dead 
mouse ' 

C)^50^^D)^20 atmospheric gas is nitrogen? A) 100, B) 70, 

In what form do most plants take in nitrogen? A) nitro?;en z&s^ 

B) protein, C) nitrates, D) nitric acid. ' 

'lhat relationship exists bet^:^en the plant labelled 3 rnd the 
bactoria in the root nodules? X) mutualism, B) parasitism, 
C; cnr»nensalipn, D) decompo?;itlon 



9. r^.tural aginf* of a community is called A) succession, B) eutronhica- 
tion, C; maturation, D) symbiosis 
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MSr copy /IMIUIBLE 

10, Tho first or:>nnisms to inhabit an arov^ that has boon stripoed 
of life b;«' .no-'io difiastor (flood or earthquake or firo) nre 
cr.llod A) climax orf^anlsms, B) nioneer orsanisms, C) hcrbaocious 
organisms, D) saphrophytlc organisms « > / 



11, Tn the ^'atcr cycle, T-Mter is returned to the atmosphere by all 
oC the foUor.-ivig !?xcpT \) transpiration, 3) respiration, C) 
evanoration, D) precipitation. 

12, N'itrogen within the protein of an anlmal»s tissues is returned 
to nature by A) decay, B) dentrification, C) nitrogen fixation, 
n) respiration, * 

13, *\u?;rophicat1.on is the name given to 

A) the fonnj'tlon- of smo- C) inland salt water seepage 

.J the agm^ process of waterways D) phosphate runoff 
accelerated 

Organisms that convert complex compounds into simple compounds 
that are then returned to their environment for use by other 
organisms are best classified as 

A) consumers C) decomposers 

• B) producers D) autotrophs 

15. Tba concentration cL' carbon dioxide in the atmosphere remains 
relatively constant at about 0.04% as a result of established 
equilibrium between the processes of 

A) assimilation and excretion 

B) oxidation and photosynthesis 

C) photosynthesis and assimilation 

D) respiration and reproduction 

16. ^Tnme the type of plant that has nitrogen- fixing bacteria in its 
roots. 

^) algae C> eoldenrod 

b; maple D) legume 

17. Tha primary ecological role of green algae is to 

A) serve as primary consumers. C) provide organic food. 

T.) provide shelter for animals. D) release carbon dioxide 

into the air. 

IS. An example of a community that produces very little of its ovm 
food would be found 

A) in a meado-r, C) in a cave. 

B) on a forested riverbank. D) in a lily pond. 

20. The greatest amount of food production in the world occors in 

A) tropical forests, B) coastal ocean waters, C) tundra, D) -grass- 
lands *^ 

21,, foror. rr>^ionr! '".^rfi once hr-i-rr^n vock -woor.. The scn-^^n^e 

o" 5ta^or> r-n -': likrsly to .nccoimt Iror fhls chnngo T.mtld be * 
nnnvinl. ''■-^■-S;---t..-oor!y '^'•^rubf;«-l''.c^"'cn'^--mop.«'^s 
TichGn5?---o<;riGs--nnir!.?I hr»rbs--.v70ody shrubs 

C) '5hrubs~--"OTTo?'--l\c'^r^n'^--herh!=? 
'^'^ 'T'o r, <? r» <5 3 — fc^o.?.-"- 1 ichon s 
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BEST COPY AVAILABLE 

M .wIJ '•'''"^r '^^ ^•^^■^'"•^ ^> conUGroGs forosfc, 

'^trr^h qenurjrsc'? i«i cofrectlv r7:ran'>Qd im ordor of dr»prr>o,^rir. 
^v^^rn-- ter.:>^r".i'v,rG? ,\) de-^ort, grassland, tundrK/ t^i-a, " 
^; tropical *'o":-»'Jt, d^riditot!'? •*or??'?t, tv!r-'"-'., tni-i. C) r-inc^ r'i^x'-Ai'^ 

r:-r'-;.?-^"^-r- ^^'-'^ trooicar^oro;t;"-.rasf?. 

i^t^JT^^''''^ concerning tlno clir.^.a:.- sta-o of a biotic succession 
".) X': oha;r-.?:^ v.-.-Ti'-l:' •'^'-'f^"^ t'..r-» to ti-?.e 

^< If t*''^- V---",^^"^ -''^^ch 0!ily nlants avo --resent, 
s.. ' ■' \^ not i':'^->':?ndon!: 'a"i>'^i "-'e cli^a^o, 

Xt '.jcrsistr. v.a':il the' cnvlvonnorit chan-'^r. 

Tn a pelf-sust-Tined ecosystcn, which is not a:isential? 
..} a constant supply of enerr^^ 
T)) a living system capable o^ incorDoratin-j enersy into or-anic 

C 

D ^ 

cr:;tanisms and their envirori-r.ent " 

rcsul-^i;i°" ^^'^"^ activity of decay tnicroorsanisns would probably 

.\) a decreased rate of photosynthesis 

B) an increased rate of photo's}nnthesis 

C) an increa.'??.^ food supply for all organises 
D; a longer life span for all organisns 

27, Land biones are characteri-^cd and named bv the 

A) clinaK vegetation groi^in^C in the region 

B) dominant land animal found in the region 

tion 



''5 



J) equal numbers of slants and animals 

>; a means .of pemitting the cycling of carbon between llvin'> 
organisms and their environ-onfc 



pioneer organisms found in the regi 
D) tem.peraturos occurr5-ng in the region 



desert — — — — 

B) Grassland 

C) ::arlne 



• 



Taiga 



Temperate deciduous forest 
Tropical forest 
Tundra 



28. Cyor TO inches of rainfall per year in this area are evenly 
distributed so that there is no well defined dry season. 



'.''••->o^ in thi-^ •^•-'ja h-^vo bro^.-'' leavns t^-'- -^^-r^ Rhr^c! ^n ^■''-^ ^'^.V 
The ----'.ther i- "-.riable -rith mow soldo- '•"-•-^n^'pu ...r'.,.:^,: 

30. V-i'i -rea h-!r -reat conifrir-v.-, forest.'^ cr":'^^idin'> in ''■'•■-^a'^ 
-nnn rcros-' nu-.-ria and ::or::h. .'.mcricn. Tt ha? a mui '■v-i^"o'^ 
-jo-a^r and la'-."'', " ** 
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Tf *Ir not to fortlllrsc ^ 5orest, yat a fnrmor for- 

fitli^Gd Ms fioUls, '"his In beciusG A) tho sun is c-^ constnnt 
f»oiii*cfs of enpr^y, the onorc;y can bo vtsod by the forest 

Iv^ttor thnn by the eviltivntod fioTf^-?, C) tbore -itcb more 
cyclin- of mf-r^rials in the forests thftn in tho fields, D) the 
i*oot8 of the fnm plants do not 30 deep onoush to "ct the 
necossnry nutrients, "* 



32-35. DmrilOIIS; 



32. 
33. 

34. 
35. 



The graph belov; rGpresGnt<3 measurements of dis. 
fjolvod o>:y.^cnj biochcmicAl orcj^r^en demand, rnd 
j,vi?!p landed flolxdsi in tho orator In sones alonz 
p. stream. 
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In TThich zone is the amount of sewase the greatest? /; ^/ Zj^^ 

In rrhich zone would anaerobic decomposition predominate over 
aerobic decomposition? 

In rrhich sone would the stream be safest for swimming? 

In which zone is the level fo dissolved o::i'sen decreasinr> most 
rapidly? ^ 
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r.v.vr T:;o:ciiocfi:: a or n (3o points) 

A, Iv-osisn an .'»^r.atic food \-?Qh with nt In.nst 4 nembors that would 
c:"..lj5t in tho cXoav- '•.■'at-^r r:one of n strcan, Shovj ho".: each '^O'^- 
ulntion in tho food wob vrould be nffected by: 

1) sQwasc offlUGHtS 

fertiliser innoff containing n^osphates 

3) Qv.CQn.'ri soil orofsion 

4) spra3';Vn2 pc?^ticide5 

B, Describe 3 \:nys man has upset the follovring cycles: (be specific) 

1) water cycle 

2) nitrogen cycle 

3) carbon-oxygen cycle 

List 4 man-nade materials that could be recycled by man. 



Ill 
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POPULATION STOY 



NAME 



BEST COPY AVAILABLE 



'^o'^ulatloTi lis all tho organisms o£ one specios inhabititif^ an area 
r'ltb J cri;^c(n bnundary, Speciof? Is defined as an interbreeciins unit. 

all the red pines of the Adirondacks, all the cobras in San 
Tiie^o Zoo, 

Llnlt,ln<> Factors are conditions or rtuaatitics of essential materials 
tMt determine the sir:e of a population* 

1) List sonn factors that vTould Unit population sise in seneral* 



( 



FLinmTION ! Populations are constantly changing as result of inter- 
actions with other organisms and the physical environment but do to 
natural checks and balances (predator-prey relationships, available 
food and space) they tend to remain stable. However, when the natural 
checks and balances are removed, characteristic growth curves are 
exhibited. 



NORI-L^L GR(ymi CURVE 



ft 



T» Me. 

BOOM & Bust CURV3 ("J" CURVE) 



/ 



/ 



MALTHUS' CURVE 
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2CCL0GY 



POP STUDY 



FO?UTATION FLU:<UATIONS arc due to changes in: 

1. Natality- number of births 

2. Mortality- number o£ deaths 

3. Mobility- degree of migration, emmigration, immigration 

V.o\'7 yo^iXd each of the followin'^ affect the size of the snowshoe 
population 5.n Northern New York? Ermlain the affect on birth 
pto, death rate, and overall population size. Sketch a graph 
to Illustrate this fUmiation, (You may be able to justify more 
than one answer to each;, j / 

2* abundant food and space 

3* abundant food, limited space, emmigration prevented 

4. limited food and space, emmigration prevented 

5. disease of the snoi/shoe hare 

6. population explosion of the wolf, its predator 

7. inbreeding of a lethal trait such as hemophilia 

8. long warm stmimer with plenty of rain 
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POP STUDY 



LV.:s OF LIMITING FACTORS- Orsanisms have a range o£ tolerance to 
fr.ctors in their environment and sor.o have a wider range than others. 
!/hen conditions evcsed this level o£ tolerance they become limiting* 
factors to population size. ° 

LiQbi?^«s Law stated that any factor that approached the critical 
minl-^um for a species tended to be a limiting factor eg, lack of 
pitr^^'os in the soil and plant populntions, 

nv^l -f^vdtg l.r-T states th,nt value? Ir. excess or a critical ma?:- 

itr^vt-. IS T.rell n.s values below a critical minimum become limiting. 

e^, e::cess nitrates in the soil might also limit plants in that area. 

9. '/hich organism has the wider range of tolerance, carp or trout? 
List some maximums and minimums that are limiting. 



10. How uoxxld a population be affected by removal of limiting factors? 



11 • How can evolution by means of natural selection account for the 
adaptability of some organisms to a xd.de tolerance? 



12. List the limit in- factors for Ho-^e6 sanlens. ^Hiat factors has 
ho removed from his population? 



13. ''redict tho future of man's porjul.ation and its interaction witli 
''. r-nitinj fac*:-^rn in his envii-oh"">nt. 
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scor.cGYL.B: COPY AMIUBIE po?uutio>: E.mosiOM 

fiMsSul::^! to study the population fluraiation fo a wicro-or'»anism 
oyor c. -Period of tiniG, .^-aph tbe ororrth cirve, and detemina'^thG 
llr^-'t?.-»n; factors .-^^Pectin:; this nonu.^ltion <^Uf3. 

I-tll^rirJ^a yi'inOBj; - par.n.nGcium, amebn, OM.'^lena, torl.for, blGoh-irisroa- 

5 rm ''l-nss tubln.';;; 
cotton 

rjiV-j^r tv.bln-T .?:or nlnott-^ 
^0 r^l tQfst tubes and' r^ck 
G^.'ricuse ^1.'i..'^:.?gs or ^'atch ^l?,?.-^ 
binocular" microscope or ^iooci hand lenses 
pressure coo!r.or 
distilled vjater 

lettuce, dryed medium 
5 i^l. ITa,H?C^. 

bacteria^as food source (Pseudononas) 
-'imsen burner 
dissecting needle 

!• yr^y-.Q microtub'ss for culturin'> microbe by sealin'* one end 

.a. 7 cir., piece of plass tubing vrith a Bu^.r^Gti burner and flarin- 
th^ other end r.jith a file. Plu^ open (flared) end with cotton. 

2. KaV'j mediun- 100 ml. dist. or T^ond vntor 

1 g. dried lettuce 
boil 5 min. 

add 894 ml. dist water 
5 ml buffer- Na^IIPO^ 

place in 20ml tgst tubes, stopper X7ith cotton, sterilize 

3. Tnrioculate n.odlum vrith bacteria (nseudononas) unln:; a dissectin-^ 
noddle and incubate at 37 C for 24 hrs. ^ 

4. Uf?ln:} a cp.pillar>' ninette with a niece of rub.ver tubln'> rcrove 
•^^n-o medium c-ntainins bacteria firon the 20 ml tube nnS fill 10 
r.icro-tubo'? (rade in ste^ one) 2/3 full. 



5. 



rip^e some microbe cultv/re in a Syracu.io dish an'^ u-'^-nfe a 
bi'-ocular microscope and a capillnry ni-^t^frte remove C:t§ 
microbe to pl-ce in each microJ^.1^o. ilcnlace cotton ^too-^er 
in micro tub-:; -nd incubate at 25 C (rt'jor- -.f^mn.) 



^» '^t t"lc r* " ■''lay rovo*.""*! hour.'*. 



• • • t ^ 
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star ONE: MICR0TU32 




7> 




BEST copy mUBli 



STIil? T^70} MEDIIM 
100ml HjO ^ 
I g LectuceJ 



Boil + 894 ml H^O 

5ml Na|HPO 




. 20 ml 
test tube 



S2S?..TmsS: sterilise microtubes and test tubes of mediuni then 

irmoculate x^ith bacteria (food for microbe). 



ST3PF0UE: 



ST2?vILE ICDIUI'I 



ST3P FIM: 




NEEDL2 



37®C-24 hrs. 




CAPPILUHY TUBS !;ITII TUBIISG 



10 MICROTUBES MADE IN STEP QMS 



STEP srC: 




COTTO:: PLUG 




COUITT 2tc day 
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10 Micr.o. 

TUD2S 



MicPsOraBE 

II2DIUJI BACTSnU 
MICR:03!2 '.vTOSS ?0PUL.\TI0M 
IS BSIIIG STUDIED 
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1. 




0 Glni].r».!: 


to the ov,^. bGloT'7 
, at Ion cor,i.-;t Cvour r'.'>-fr.i^ 


nonuX.-^.f Ion (cl.nsf? .iv^ 












7 







2. Graph the class data and connect tho points with a smooth curve, 

3, Sketch ons of your snecinons as sqqvi under the nicroscope. 

i:^'::?j?rv2TATio::: s po5.nts o--ch 

1. Define population 

°^ ^^P^ repro^onts tbo class data? normal '^ro'vth curve, 
iialthus curve, boom and bust curve? ^ 

3. List 4 f.-^ctors that mi^-ht limit the population in the microtube. 

)es it n 
prevent 

5. :7hat circumstances mi^ht result in the boom and bust curve? 

6. Predict how a population explosion of algae in a oond or stream 
could affect the stream and its inhabitants. 

7. Predict how a bounty (reward for klllins) on wolves would affect 
animals of a Canadian forest. Consider the food web, 

CC:TCLUSIO:r: S points each 

U 'Thich growth cur\'o repre.'=?ents human population growth? 

2. How does crowdinrj affect the human population? 

3. 'That steps mi.Tst be taken to chock the human population :^ro::th? 



4. .That 13 meant by surv3.yal of the fittest and how does it normally 
keep a population in check? (How does competition prevent im- 
balance or overpopulation?) 
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'^'^^I'OG^ BEST COPY AVAILABLE pop study 

■ ^F'^r^' H ^^-^^^^ organisms of a single spqcIgs per unit area, 
eg. 100 bactoria ncr sq. mm on an asnr plate 

^.^'^lip TECHVTOUns: It would be a gross vrar.tG of time for an * 
ccMoglPi: to take a complete census to deten^lne pooulation sl?.e 
un''.0!5s he va« worklnj> with a very small population. Usually one 

den^I'tjOr^^^'^^ ^^"^^^^ "^"^^ average (mean 

U Direct census- counting each individual 

2. ^.u'vdrat Toss- A square frame is tossed at random in the area 
beln^ surveyed and the number of organisms per unit area 
are counted and averaged. This method works best for 
terrestrial plants. A convenient size for us to use in 

our plot study is 30cm. x 30cm. to 50cm, x 50cm.. 

3. Transect- A straight line is dravm across the area under 
study using a compass or string. Organisms 0.5ra. either 
side of the line are counted. This Is most commonly used 
for plant oopulatlons but also for Insects (by a sweeplns 
net), or for aquatic life (dragging a n«t or dredging the 
Dottom/, 

4. Lincoln Index (capture'^ark-recapture) Specimens are 
trapped or netted harmlessly, marked with paint or bands 
J;?f!!v^®C:!^^®'^i ^ second trapping period follows during 
which the number of recaptured (marked) animals Is com- 
pared to the unmarked. The following formula estimates 
the population size: 

P = T m 
S 

where P= total population 

T= total number traoped In second trapping, marked & unmarked 
m= number marked In first trapping and reflased 
5= nun^ber marked and recaptured 

This method works well for most vertebrates Including fish 

5. Indirect Methods- »»signs" indicated by fishing, hunting, 
food consumption may also be used although with less 
accuracy, 

Project Sur^^^ostlons: 

^* changes In fish (carp), bird (cardinal), mouse, 

muskrat, etc., in a specific area and explain the fluxuatlons 
over 2 seasons (fall and winter or winter and spring). 

2. ObsorvG comoetition between two species of Paramecium In a cul- 
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SflOt OGY 

rortt'lATTON LAB: A'/FSCTS 0? CRCWDINO 
(OPTIONAL) 

/ 



B£sr copy mmii 



or, roS-nr^r mT^^5np?T?S^Av c»2trol?.ecl eMperiment to test the AFFECT 
0.' ON A POPUUTION. Several specimens are available (fruit 

files, bacteria, mealv x^orm beetle, duckweed, cray^sh) and at least 
one sroup will be worfcins with each. /-^*>»/ ac leasc 

First submit your procedure and hypothesis to your teacher for 
/j-nrovaT and commsnt. vmen your plan of attack (procedure) has 
boon approved execute it, collect data, present data in a table and 
a jraph and formulate a conclusion. Include bncksrround material 
obtained through library research about the affects of crowdins 
and other limiting factors. List all references. ^vua.ii^ 

sure to justify your means of determining population 
size eg, sampling techniques. ^ ^ 
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NAME 



fl£SI COM AVAILABLE 



mibm POPULATION (PEOP— OLLUTION) 
Tl!!^ ?ACTS : Total population fo*-the earth « 3,6 billion 
World growth rate = 2% per year (USA « 1,4%) 
By 2000AD = 7 billion 

By 3000ad standing room » 1 sq, yd, per person 
USA Tuciy reach 0 population growth by 2000ad (births=daaths) 
> HUt'lAN POPULATION GRO^JTH FROM 10.000 YRS AGO TO 



4- 



1, ^Hiat do you predict will happen to the above graph? Will It 
follow a S or J curve? Explain. ^ ^ 

r 
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UMTTING FACm S'. ot the human populition until the last 2-3 
hundred years '■.•rGre famine and diiscnse. There was a high infant 
rc-^te of mortality and people clld not live to ba as old, 

2, What advances have removed theso limiting factors and contributed 
to the population explosion? 



3. *'JhsLt more humane controls than x-yar, famine, and disease can be 
employed to check population s^'o^'^th? 



4. Have technological developments contributed to population growth 
or control? Explain, 



5. About 2/3 of the world's population is undemourishe.d or ..mal-. 
nourished. How have the use of plant breeding, fertilizers, 
irrigation, and pesticides helped to increase tice and wheat 
crop yields? 



<>, How do(?s the u?" of ^ertillror*?, spraying pesticides, building 
flood d.r'.-.i<^ and deforestation for the purnosG of food production 
affect the environment and wildlife? Explain for each. 



Hov does population growth relate to each fo the followin<>? 
V*ri specific. *^ 

BEST COPY AVAILABLE 

w»->trer pollution mineral shortages 

air pollution energy crisis 

Lnnd pollution crime and violence 

The follov'ln:; ?»re some of thr» solutions that have been suggested, 
^rierly vTrlte your opinion on each. • 

A) Establish a federal Population Commission v/ith a bud'>et for 
education and propaganda on population crouth problems and 
controls. 

Alter t^.r. l^/.7s to favor «?mall families by otiminatln" tax 
deductions "Tor more thr»n 2 children psr family. "* 

C) Make birth control education required in all schools. 

D) Legali'ss physician approved abortion, 

S) Federal support for research into population controls. 

F) Compulsory birth refjulation such as sterilization after 
so many children or a temporary stcrilant in the drinkinr» 
water rrith an antidote distributed only to people with a"* 
permit to have children.. 

G) Refuse to ship grain to countries without birth control 
programs . 
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'^Ive an OKnr.'^lQ of a qlnnte <irov.o. 



Tnat animals G:chibit pscVvlng ordsrs ? 



For what purposes do animals bond together? 



I'ost complG:^ societie.'s are found amon^ insects. Hox7 do thev 
exhibit g^ivl'^lon of labor? 



T.i.st t^c? SLLZ."Ji;i occ'..n3.c-:^ by temVcorr r.nd the ^-^"^ o of tho t^I'^A: 
of. each cr.5;t?T" 



^, '.'hit clotemino'? Thich casto o.n gs2 »-:3.U develop into? 



AVAILABLE 



Miat f?:rmbiotlc roLntlonshln n.llovjs termites to disest food? 



10, 'Jhctt is the job oE each to a blncU ^nt society? 

Queen nnd !Cin3 
tjorker 
soldier . 



11, How do honey boas exhibit division of labor? 



12, !Tnno the stages of niGtanornhosis in n honey bee. 



l**. '*ypG r. : 1 •••■.■;;m3o o": c— ^•unlcntlon hac b;:icn ob.';3rvad in 

bee societies? 
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''T' "^P^^ ^''^^^ ':^o-ber of a soci:^! insect ^^rouo depend on -ember 
of othor castes? 



i:r2?.7s>Tio:: to you 



copy /ll'/|/UB££ 

, m T * T T ♦ 

cc":':::riCATic:: c?, L\::cuA';:i:— bzz tlxciit ?att2?v::3 

PIIOTOrSRIODS 0?v BIOLOGICAL CLOCICS 
TPvOPITrS— TO LTGIIT 

?'^s/'^T^G o?vD:2:i A:n ni::rA?.cniii:s— di^.ds 
?!:'i:?.0M0M2s— 3irj:T!c oil, insider odors 

ATTACK PATTSIUIS III 3I-IARKS 
0T!-:^13 WITH T2.\CII2rv»3 APPROV^U 



!-:g'\.v:io:i— Bir.D'^, !ri3H 

MAVIGATICM 



1. Refer to library books. 

2. ::ritc the report "IN 0/7:^ VJCP^DS" (2 page minimum). Take notes 
first, then T-jrite report, 

3. Give 3 min, or?.l report to cIp.ss so that vtq can leam from e?.ch 
other. You n-'.;; use notes but do not merely read a ».7ritton rc- 
nort. 
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-"■.•^^ITO^vTAIJT!: ^o-^.cf; U n linitln'^ factor .!in<^ «nirM«, de^nnc! 
2;^oir Ivr^ r^'-n-Tg or territory b- v.'^rlous bsh-n.viorq. In doir- 
t-'-^y net l:T?ti.nctivf3ly to orGvo'-it ovcr-crowdln? nnd Dreserv"'"'' • 
-r-rq for riating, fGcdiir^, livin.'^, and rer.tin:;; Lar^sr ^inin^lq 
^^"v^ l.ir-sr ran-G«3 e^. a -rotf's r.mjG mny bo 5 nr. mi. t-jIvUg 

- -lo^tso's IS iGfss than a sq. acrG, It has bosn found 'that males 
^:!'r"4-' ^^"i^ ^IP"^' ranjGs than for^.-nl-s since it in u.auallv their 
•"^ic to defnod the territory and to be the a'^'^roT^or •'n br'^ndin- 
7'^ere -,00'- to be diptlrc^t areas for -r.tin'^, nePtin-".-nd ^^oed^n^-*'* . 

-^ost^s-jcics thnt e-thibit territorintisn. Territory sen'<="«!" 
-"^ survival F.ochanir:- .^.nd i,^ o^nnicir.fh' important dur^n'^ bre-^^^n- 
Pe.?.son. Femles only mate v:ith"nalos holding torritory^'and only"^ 
the stron^efit, most fit nnXes est.-.blish territory. .\ b^rd, f^sh, 
or mar.mcil gets to !:no!7 his territory well and has the advanta'^e 
T--nen trying to escay^e onenies, ^ 

1. Male birds call lou'dly to trespassers of their OT-Tn or different 
species and display their plumi'je. 



2. 



3. 
5. 



howiin^^°"'^^^^ <3efend their groups (4-35) strangely enoush by 

Do^s urinate on strategic objects to stake out their territory 
which they defend by barking. 

Male sunfish, bass and bluc^ills charge intruders displayin'^ 
bright fins. f j 

Male deer defend their harem and its boundaries b>' actjressive 
behaviors, ' 
OTHKR ANIMALS TIl\T SXHir.IT TS^RITOPvIALISM 
chipmunks 
squirrels 
fur seals 

most other nammals 

most birds- extensively studied 

reptiles especially lizards 

some arthropods- fiddler crabs, ants, dra'^on flies 
no evidence for amphibians 

MIG?^\TIO:: is a characteristic of certain animals who seasonally 
ch.?.nae their territories. 2::anpler of some migratory animals who 
nave been studied are: 



hi<?on 
frir :5oals 

l'^'*^5.nr*s 
h-'rd's 
eel f? 

Ijyttterf lie's - small rnn^e 
ERIC 



7J^s?io::: v.Q\: doz3 man r-r-inisiT t^?vRito?.uli.t:? 
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FILMST?vI? "niCLOGICAL CLOCKS" (OPTIONAL) NAIg ^^^^ ^^^^^^^^ 



U VThy is it important for grunions to have a built in timing 
system to regulate matins and reproduction? 

?• 'Jhat e?!anr*lG5 show that plants or animals exhibet DAILY RIIYTI-E^IS 
Gven whei; kept in constant light? 

3. 'That is a photoper5,od? 

"N, How do hurrans GT-:hibit blolo^^ical clocks? 

5. List some SXTF^RNAL TI!!SnS that organisms respond to, 

6. List some i:n:7.!lNAL TIMERS that organisms respond to, 

7. In what way does the moon affect animal rhythms? 
List som.e biochemical rhythms eichibited in humans, 

9, How do biological clocks give survival value to an organism? 

10. I'Jhat rhythms are exhibited by 

flowering plants _ _ 

bees 

birds _ 

crabs 
mushrooms 
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us^: AN3:rj:?v sheet 



0 

••• • 



3. 



PAPvT 0I:E (5 pt!5, each) 




m>^ber of plants in a pond. 



As environmental limitations? are reached in a larf^e, ^rot-rins 
r?onulation uhich normally occur «5? A) birth and death rates 
tend to equal, B) birth rates decrease an death rates remain 
constant, C) birth rates increnp-e unchecked, D) nonulation 
approaches extinction, 

'.Hiich ^raph below represents a population eicplosion beyond 
the limits of its environment? 



0^ 





in 



4. Highlj' organized populations such as ants and termites are 
called A) communities, B) societies, C) ecosystems, D) biospheres 

5. !Jhich is characteristic of natural populations? 

A) They tend to remain constant in number 

B) They have no size limits 

C) They are unaffected by competition 

D) They are alx-jays cut off from other species by natural 
barriers 

6. VThich statement concerning populations is false ? 

A) A population is made up of individuals of different species 

B) Populations respond to favorable conditions by increasing i 
number 

C) Conditions favorable for one population may be unfavorable 
for another 

D) Individuals of a population interact with each other 

?• Competition for food, light, or space is probably most severe 
when 

A) closely related species occupy the same habitat 

B) closely related species occuny different habitats 

C) tinrelatsd species occupy dli'^'-^rent habitn-:.s 

D) unrelated species occupy the -^nne habitat 

8. The ptny popul^.tions of a cornrnunlty are stron|?j and healthy 
because the predators act as a 
A) solectin,'^ p'^ent 
B; source of enerrry 

c) «tourcc of es^exitial mineral f? ^ oo 

D) ho^!t l0<6 



^. 'Hiicb factor vrould usually be expected to increase comoetitlon 
amon^ the chipmunk population in n. certain area? 

an cpideniic of r.ibies nnong chipmunks 
13; an increase in the number of chipmunks killed on the hi-jh'-.'nys 

C) an increase in the nunber of hauks that prey upon chipmunks' 

D) a temporary increase in the chipmunk reproduction rate 

1^. In most population?;, a period of very rapid population ^rorrth 
is usually follorfed by a period during vjhich the population 
s'Tabilir.e*?, This ??t*abili!2ation is chiefly the result of 
\) a decrease in th--* nunber of natural enemies 
"») an increase in the stipplv of available food 

C) either an incre'"^'^d death rato or a decrear'cd birth rate 
*)) the •''n'^earance o'" several ne^-r "^^^ecies in the re'^ion 

" . Tt i,? ."ft'^.otimeF '^t'^.*:'>d that the Nr-van popi'.latlon of the earth 
today is much lar:^n^: than it TTould have been according to the 
principle of natural selection. Tf this is so, it is most 
probably because man has 

A) maintained the populations of all other living or3anism.s 

in a natural bal'^nce 
3) permitted development of ecological climanes 
G) been developin'^ neans of controllins his otti environment 

D) strictly enforced the conservat5.on ters 

12, In a certain population of mice, a small proportion have e>:- 
ceptiorally successful protective coloration'. If environmental 
condition? remain rr.chan'^cd, it ir» most li!:'»ly that, in future 
'fenerations, the proportion of the population^ rjith that color- 
ation T'Till 

A> increa'^e C> first increase, then decrease 

3) decrease D; first decrease, then ^.ncrease 

13, A culture of eu^lona (an autotrophic protist) ^ras prepared in 
a laboratory. During the first DO hours the poDulation in- 
creased. Therafter it decreased until the eu^lena died out 
completely. Assumi'?^ no chanse in physical conditions in 
the laboratory over the entire period, vjhich is the most 
probable reason for the decrease in this population? 

A) The life cycle englena is cor^^pleted* in hours, 
Tovic ^-.^ste pro ''•^.^ts accumul-^'-^d in the culture, 

C) The eu3lena destroyed the5.r hoTts, 

D) The eu::lona began to oat each other, 8£SJ COPY AVAILABLE 

I's-. 'environmental pollution problems are generally most severe in 
coitntrioc havin.-;; 

\) donr^e pcpulat-'.cn and a limited technolo^^ 
?i) sparse populatif-n and a hi-^hly developcti tcchnolcx'' 
C) denr-e population and a highly' 'developed technoloc;y' 
"D; s-i^.r-re* -^bpulatio*-; and a lim?.t^r! techno lo'^y ^ 



'.^.ich •"r-.;h repror;r-;ts the hum;^n population ^rro-.-th? 




•".T r:o: cvczz a rr. (25 p^ini-r) 

A proto'-.or.n 7cpul-it5,on vran ctucllcd im ths Ir.b and the -olloTTin- 
3ror:':h curve w.n plotted, ^ 

, I.i?t 5 r^-viciflc f:ncf:ors thp.t r.if^tit Unit thn popuX.-'.tlcn sLsg. ' 
(Consicic:: both blotlc and r.biot5.c factors). 

, "'rplain '-by the curvo reaches n nlateau or Iwelin^ o<:Z place. 

. V.o'T cor.ld the ponv.nltion ^Tr-'^ -^oro nuni^rotir? before lev^jXin^ of?. 



/.Tiy has the humnn population not leveled off yet? 




S:.:plain how each of the follo-rln^ behaviors can regulate the 
grovTth of a populvition. (3 each;* 

territorialism 
societies and Cviste systers 
tnisratlon 
conntunication 
biological cloc1r.s 
reasonlns po-.7ers 
nest-building instinct 
courtship instincts 



BEST COPY AVAILABLE 
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STUDY 



'0 as those li^tcrl 



ir. lOth ^rado citrrlculun 




dlr fraction ^rin 



BEST COPY MMIABLE 



r-^'orenco booV..?-— nee tr.-ononic keys listed in sippendiT^ 



D.O. bottles 
boiled "t-rater 
brc7> blue 
strsw 

ca^rbonated uator (soda or alda seltzer) 

li'*ht source 

^rch D.O. test kits 

!i:iodea (Anachris) or Chlorella 

aUrrdnunt foil. 

t^nvonaisG jars 

D.b. bottleis 

p'T paper or solutions 

tb-smoneters 

Hach test kits for D.O, and pll 
colorimeter-— optional 
ricroscope 

sl5.des and covers 

eye droppers 

reference books— —sea appendi:: 
?wL\TIV5 P^^.CDU'TIVITY ! 

lo-f specirr.ons 3. D.O, bottles 

nortar, pestle, and sand Hack D.O, ki 

triple boa-^ bal.^.nce foil 
drying oven ( incubator r?) lirrht source 

tG?^t tubes 
♦Tir'^duated cylinders 
beaker for boiling bath 
hot plate for boilins bath 

oho 1 
^ ' acctc"^.'^ 

?o?.orinGf:c5r -^.rt*- nanuil 
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lidos 
cotton flbovs 
l-cfcrcrico b:.ol;s 

(15.pf:e<1 on l.-.b) 
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UNIT n (6 weeks) 



AIR QUALITY 

t 



"We have met the enemy and HE is US I - Pogo 



BEST COPY AVAILABLE 



lc7 
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AIR QUALITY 



Terminal Objectives 

By the end of this unit the student should be able to 

1. Recognize the normal composition of air as 78% nitrogen and 21% 
oxygen , 

2, Name the nitrogen cycle, respiration and photosynthesis as natural 
ways of maintaining the air's composition, 

3 • Define pollution as an unfavorable alternation of the environment 
that degrades the quality of life. 

4, State four natural sources of air pollution (volcano, dust, pollen, 
spores, decay, etc.) 

5 • List the major man-made sources of air pollution and know that 
automobiles are the number one source. 

6. Know that the air contaminant produced in the greatest quantity 
is carbon monoxide (CO) . 

7. Distinguish the forms of pollution: particulates (aresols), gases, 
liquids . 

8. Analyze the air quality in several locations using nylon disintegration, 
sticky tape, Ringlemann charts and dustfall pot techniques. 

9. "When given a list of air pollutants give the major source, the most 
harmful effect and a method of control for each. 

10 • Reconize a list of the symptoms of CO poisoning . 

11, Name the pollutants emitted from the buring of fossil fuels (coal, 
oil, gas) and suggest alternative fuels that pollute less . 

12. Recognize the defination and causes of a temperature inversion. 

13. Distinguish the London type smog (particulate.^ and the Los Angeles 
type smog (photochemical) . 

14, Consider local weather patterns and pollution and predict the 
probability of photochemical smogs in the Syracuse area. 
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Match the name of a pollution abatement device such as dust 
collector, electrostatic precipitator, spray (scrub) tower, 
adsorber (charcoal) or absorber (limestone) with a description 
of how it removes specific pollutants. 

Know which pollutants are monitored and have set standards by 
the EoPoA, (CO, SO 2* NO, H-C, particles) 



AIR POLLUTION WORKSHEET 



NAMS 



An Introduction - Read pp. 90 - 94 in Env. Poll. 

The normal composition at air is 78% nitrogen, 21% oxygen and 1% 
other gases (CO,* etc.). These amounts are kept relatively constant by 
respiration, photosynthesis, water cycle and nitrogen cycle. The sole 
source of oxygen is green plants. 

1. How does water pollution affect the balance of gases in the air? 

2. Why is it important for large, inland cities to have parks? 

3. How might the gas concentration vary, a swamp or marsh? 

4. How do the many miles of highways, shopping centers and parking 
lots affect the composition of air? 

5. How does the oxygen concentration vary during winter months ? 

Pollutants are any substances which can because of their quantity or 
properties affect the quality of life. The major pollutants are: 



CO (carbon monoxide) 47% 

SO^ (sulfur dioxide) 15% 

H-C Oiydrocarbons) 15% 

Particulates 13% 

NO^ (nitrogen oxides) 10% 

The sources of these contaminants are: 

automobiles 50-60% 

industriy 16% 

space heaters (furnaces) 15% 

natural (volcano, decay, dust, etc.) 14% 

waste incineration 4% 
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The pulprlt is the car and carbon monoxide it releases. Other emissions 
irom a utos include: hydrocarbons, nitrogen oxides, sulfur oxides^ lead 
and phosphorus. Any machine that derives, its energy from incomplete 
combustion of fossil fuels (coal, oil, natural gasjrelease the above con- 
taminants • 

6. What industries use fossil fuels as an energy source ? 

7. How can internal combustion engines be made more efficient? 

8. What alternatives are there for transportation other than the 

gasoline driven car? 

9. Relate the number of cars in the UoSoA« to its population. 

10* Relate the number of cars, population and miles of highways 
to the amount of O9 replaced into the atmosphere. 



More Statistics: 

I. The Automobile Produces 60% of air pollution. 

A. 2 1/2 lb. CO (poisonoi^) for each 20 miles traveled by each car. 
This would occupy 35 ft . 

B. 85% of CO generated in U.S.A. comes from auto exhaust. 

1. U.S . air is 1: 107 parts CO (carbon monoxide) 

2. 1: 10 parts CO is dangerous and greater amounts will kill or 
destroy the brain. 

3. N.Y.C. traffic often exceeds this. 

a. In N.Y.S. 2, 500,000 cars drive into the city each day. 
(In N.Y.C. 60,000 cars are abandoned on the streets 
each year » no. of autos in the entire city of Moscow, 
U.S.S.R.) g 

b. San Palo, Brazil also has 2.5 x 10 cars. 

c. In Japan, traffic police wear breathing masks. Have 
oxygen tanks nearby. 

- 4. The cigarette also produces CO. 1700 ppm from one cigarette. 

Project: Hold a clean test tube over flames from 

I . candle 
2 • match 

3. poorly adjusted bunsen burner 

4. carefully adjusted bunsen burner 

Observe the soot produces. This is unbumed carbon. The main reason 
for the unburned carbon is not enough O9 present. 
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II. How We Pay 



A. Money -> about $12 billion in UoSeA. alone. Europe is as bad. 

1 . crop failure 

2. laundry 

3 . airlines can't fly somedays 

4. SO2 eats automobile tires 

5 . cldxhes wear out sooner 

6. clean house more often 

B. Health 

1. Sickness: Between 1955 and 1965 there has been a 300% 
increase in resperatory disease of children in New Jersey. 

2. 1963 Tranksgiving Day - 400 people died in New York City 
(air inversion) . 

3. 1962 December and January - London 3-4,000 died. 



person 

20,000 Inhalations per day 
8 liters/min. 
11,500 liters/day 



III. Each 
A. 
B. 
C. 



ECOLOGY FILMSTRIP: ENVIRONMENTAL POLLUTION 
Atmospheric Pollution Name • 

1« What gas comprises 78% of air? 



2. Define pollution 



3 • List four types of natural air pollution. 



4. List in order the three major sources of air pollution. 



5. There are two forms of air pollution, gases and aresols. What are 
aresols ? 



6. Distinguish the two types of smog; 
London smog 

Los Angeles (photochemcial) smog 
7 • Complete this chart 



Type Pollutant 


Major Sources 


Damage 


Carbon Monoxide (CO) 






Sulfur Oxides 






Nitrogen Oxides 






Hydrocarbons 






Particles 
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•AIR ANALYSIS LABS 



At this point you will set up several air analysis experiments in which 
certain materials will be exposed to air for 30 days. After one month's 
exposure you will analyse these materials to determine the quality of the 
air, degreee and type of air pollution and predict its affect on life ( balance 
of nature) . 

The class will sample a variety of area's around the school district. 
Pick a place where the materials will not be disturbed , Suggested sites: 

near school smoke stack (shop area) 
school swamp or along creek 

railroad tracks (Minoa yard, village of E, Syracuse) 
air base vicinity 

industrial section of E. Syracuse near labs, slaughter house etc. 
quiet suburb 

construction site or quarry 
fanner's field 

I 

Record the following information about your site: 

Type area: (industrial, rural etc.) ^ 

Date started: 



Number buildings within 100 feet 



Type of wildlife within 100 feet 



An extension of any of these jobs could be used as yearly project. 
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AIR ANALYSIS LABS * 



#1 STICKY TAPE METHOD FOR PARTICULATE MATTER 

. This experiment demonstrates the number of larger (2Qu- lOOj wind blown 
particles in the air. r 

The wind blown particules:that come in contact with a coated paper are 
deposited on it. An estimate of the number of particles per square inch can 
be made by comparing the sample with the chart provided. 



Equipment 

sticky paper or masking tape or fly paper 
clear spray lacquer or enamel 
comparator chart 
mounting stand 
glass Jar 

Procedure 

1. A suitable glass jar of approximately 3" in diameter can be obtained by 
checking various empty food containers . The jar cover should be nailed to a 
support board which is in an unobstructed spot where the wind can have a clear 
sweep from all directions. The jar is then simply screwed into its cover for 
support. 

2. Fasten one end of the 2" x '3" strip of sticky paper to the jar with 

a piece of scotch tape. Wrap around the jar. Remove the release liner to expose 
the sticky surface. Overlap the ends of the paper to stick them together, so that- 
a total exposed length of sticky paper Is 10 inches. 

3. Mark the paper on the jar to indicate north. Leave the jar exposed for 
30 days. At the end of this period , spray the jar with a clear lacquer to fix the 
particles collected and to avoid collecting additional particles. 

4. In the laboratory divide the paper into eight equal parts representing eight 
different directions. Mark the proper compass point on each part of the sample. 
Compare each part with the accompanying chart. Estimate the number of particles 
collected per square inch from each direction. 



* Labs should be started 30 days in advance of analysis. 
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LAB #2 DUSTFALL METHOD 



The experiment described above is for the determination of particles of 
sizes ranging between 20 to 100 microns. Experiments can be performed for 
the determination of settleable particulates and for smaller particles called 
suspended matter. 

Materials 

1 

I * 

1 gallon jar 

screen or cheese cloth 

hot plate 

beaker 

balance 

distilled water 

stirring rod 

Procedure 

A, Large of settleable particulate matter is determined by the dustfall jar 
method. In this method, a dustfall jar of known surface area (1 gallon) is 
exposed to the atmosphere for 30 days, A screen covering the top will prevent 
animals crawling in and large objects. In winter add isopmryl alcohol to 
prevent freezing. All the end of this time the jar is taken to the laboratory 
and its contents washed into a previously weighed beaker. The water is ^ 
evaporated and beaker dried in an oven at 105°C. and reweighed. The ad- 
ditional weight represents the settleable particulate matter and is expressed 

as milligrams per square centimeter per 30 days (mg/cm V30 days) , Multiplication 
of this number by 28,55 converts dustfall to tons per square mile per 30 days. 
If desired, this residue can be analyzed further for various elements present 
and for organic and inorganic content. The pH may also be taken before 
evaporation. 

Suspended particulate matter, containing fine particulas is determined by 
filtering the air sample through filter paper for a known length of time and 
determining the intensity of the dark spot thus obtained. These measurements 
are exposed as co-efficients of haze. (COHS), 

B. - After 30 days, 

1. Bring the sample into the laboratory and evaporate most of the water 
from the jar using a hot plate or water bath. Place an asbestos pad 
on hot plate to protect jar from breakage . 

2. Carefully wash down sides and bottom of jar with a small amount of 
distilled water from wash bottle, scrubbing all surfaces of inside of 
jar with stirring rod, 

3. Transfer the total sample, a little at a time, to a weighed evaporating 
dish and evaporate all the water either on a hot plate of water bath. 
Avoid overheating. 
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4. When dry, cool the dish and contents and weigh to the 
nearest centigram or milligram. Subtract the weight of 
the dish from the combined weight of dish and contents 
to obtain the net weight of dustfall. 

5. Average the results of the three bottles. 



Calculations 

1. Measure the inside diameter of the mouth of each Jar in 
centimeters • 

2. Calculate the area of the open mouth of each jar. 

2 

3. Determine the dustfall in mg/cm /30 days. 

2 

4. To convert mg/cm /SO days to tons/square mile/30 days 
multiply by 28.6 tons/square mile. 

An alternativemethod for evaporating the final portion of sample is to 
transfer it to a volumetric flask, invert the flask over the evaporating dish to 
form a chicken feeder evaporator, and then evaporate the sample to dryness 
at about 1 00 C. 



typical 
particle 
size 



gas 
molecule 1 1 



metallurg 



cal dust s nd fumes 



^tobacc) smoke 



^ce nent 



-foundry du£t 



ba 3teria 



fly ash 



dust-^ 



dia. of he ir 



—foe 
-pulvsrized 



mist > ^-raln ^ 

coal — ^ 



0.001 



0.01 



0.1 



10 



100 



1,000 100,000 



particle Size (Microns) 
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Particles - Smoke particles such as unburned carbon (soot). 



A. Particle sizes 

1. > 10 microns (y = 10- ^ meter) 

a. Settles out of air rapidly 

b, >. 40 microus ejected by nose, no problem 

c. A 20.^, particle settles out at 3600 cm/hr in still air. It would 
fall from a 250 foot smoke stack to ground in 2.'.1 hrs. This 
is not a worry , 

d, A ,3yt/particle settles out a 2 cmAr. It would fall from a 250 
ft. stack to the ground in 2500 hrs. It would be in the air 
for months. This is a worry. 

2. 1 - 10// most common in cities. 

3. .1 - ly^most common outside of city. 

B. The smaller the particle, the worse it pollutes the air. 

1. Tobacco smoke is the smallest. 

2. Rain has little affect on particles <c Ztj 

3. Asbestos particles are very small 

4. The breaking up of large particles into smaller ones by grinding, 
spraying, ro^ dust. 

5. 150 grams/m** of particles in the air will reduce visability from 20 
miles to only five miles . 



149 



LAB #3 - EFFECT OF AIR POLLUTION ON NYLON 



Discussion! 

This simple experiment demonstrates the extent of damage air pollution 
causes to materials. Nyjiv.ii hose is particularly prone to deterioration from 
air pollution. This degradation may be brought about by corrosive acid 
aerosols « particulates carrying sulfuric acid and other chemicals. 

In this experiment a piece- of nylon is stretched and mounted on a standard 
slide and exposed to the air for 30 to 90 days. Nylon panels are then examined 
for broken fibers, with the help of a magnifying glass « microscope or slide 
projector. 

Equipment 

nylon panel 

wood block side holder or a 35 mm side mount, 
magnifying glass or microscope or slide projector 

Procedure 

1. Examine the unexposed nylon. 

2. Insert the nylon panel into the mounting block. 

3. Place the mounted sample outdoors in an unobstructed spot. (Preferably 
on a roof) . 

4. Allow to stand for 30 days. 

5. At the end of 30 daysi examine the nylon panel for broken fibers « using 
a slide projector, magnifying glass or microscope. 

Further Suggestions 

1. The 30 days exposed sample may be further exposed for 60 more days. 
(A total 90 day exposure) and examined for further damage. 

2. A second sample may be placed indoors for the same length of time 
(30 to 90 days) and Used as a control experiment. 

3. Expose nylon to HgSO^ or HNG^ vapors under a hood by removing the 
container' J stopper, tnen examine. 
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AIR ANALYSIS. LAB REPORT 



NAME 



INTERPRETATION 



1. 



Which sampling site has the most acidic raAn? 



2, Which sampling site has the most particulate matter as revealed by 
the dustfall and sticky tape analysis? 



3, What conclusions can you draw from the nylon analysis? 



4, What type pollutants might affect nylon? 



5, Account for the sources of particulate matter collected, (industry etc.) 



6. Wliat gasous effluent might account for the acid reinfall? 



7. List in order the three major sources of air pollution in the USA, 



8, There are two forms of air pollution , gases and aresols, what are aresols? 



9. What type industry produces particulate matter? What are the particules 
composed of? 



10. There are two types of smog, the London type smog and the Los Angeles type 
smog (photochemical). State the difference between the two. 



11, What types of damage can be done by air contaiminants ? 
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12* Name the specific gases and aresols produced by the burning of fossil 
fuels (natural gas, gasoline, kerosine, coal, oil.) 



13. Discuss practical methods of preventing specific types of air pollution. 



Conclusion 

Summarize your results and determine the air quality locally. Suggest 
practical methods of improving that air quality. 



List all'Of your references. You can include chapter 4 of Enviromental 
Pollution , the filmstrip "Atmospheric Pollution", and library books. 



Point distribution 
Data - 15 points 

Question 1-13 5 each 
Conclusion 15 points 
References 5 points 
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AIR CONTAMINATION PROJECTS 



1. Testing the effects of a specific gas (SO^f NOo* O3) on various metals, 
fabrics, plastics etc. 

2. Testing the effects of specific gases on various plant species. 

f 

3 . Building a working model of an electrostatic precipitator, auto emission 
control device, spray tower, etc. 

4. Expanding on the dustfall or sticky tape labs. 

5. Recording weather conditions (wind velocity, wind direction, Barometic 
pressure, temperature etc.) over a period of time and predicting the likely- 
hood of temperature inversions, smogs etc. 

6. Analyzing soot in air using a vacuum filter. 

7. Pollen in air at various seasons. Collect with portable (battery operated) 
car vacuum cleaner. 



Many more suggestions are found in the millipore booklets and Environmental 
Pollution Chapter 7 . 

8. Detecting trace amounts of Fe, Cu and Zn in the air using qualitative 
chemistry techniques. (Collect sample on test filter using vacuum syringe 
and wet it with 6N HCl .) 

9. Compare particle emision from different autos or different degrees of tune up 
or leaded vs. non-leaded gasoline. Use patch test method. 



151 



ERIC 



Air Experiment #4 and Field Trip 



Density of Smoke 



The best method of determining the density of smoke (black) is to use the 
Ringelmann chart. The relative density is compared to a chart with four sections 
ranging from light to dark. The chart is held up to the smoke when the observer 
has his back to the sun and is standing 50-100 feet from the stack. These 
observations yield no information about steam, white smoke or invisible yet 
poisonous gases. However when coal or oil is burned by Industry the density 
of black smoke is relative to the quantity of other gases known to be produced 
by combustion. 



Material 

Rlnglemann Charts 
Stop watches 



Procedure 

At =each site* take a Ringelmann observation as follows: 

1. Stand with the sun at your back facing the smoke stack and 50-103' from 

it. Observations should be at right angles to wind. 

2. Hold the Ringelmann's chart at an arm's length and look through the 

center section. Smoke should not be against a dark background. 

3« Record the Rlnglemann number closest to the shade of the smoke. 
4* Repeat at 15-30 sec. Intervals for 15 mln. and average all readings. 



* Note to Teacher: Arrange a field trip whereby stops can be made at various 
Industries in your county. Perhaps a tour through one of the plants can also 
be arranged. 
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Data: 

SITE 



Ringelmann 
NUMBERS 



• * 

AVERAGE 



Interpretation 

1. Which industry produced the greatest density black smoke? 

2, Name some contaminaucs that may cause this smoke to be so dense. 
3* What industrial process might be the source of these contaminants? 



4« Do you suppose that the volume of smoke observed today is the same every- 
day? Explain. 
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5* Some factories emit colorless effluents that could not be detected by 
the Ringelmann Test. What are these gases and how can they be 
detected ? 



$• What type of device can prevent black smoke effluents from contaminating 
our air? Explain its operation. 



7. What is the number one source of air pollution? 



8. Name the gases produced by this machine. (#7) 



9« Describe one practical method of decreasing pollution by this device (#7) 



10 • Based on your tests of air thus far. What areas of this country are most 
pollution free ? 



List Your Reference: 



Point Distribution 

Data - 15 points 
Question 1-10 - 80 points 
References -> 5 points 
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NAME 



Air Pollution and Weather 
Read Environmental Pollution pp. 134 - 136, 139 - 143 

!• What is a temperature inversion? 

2. What natural conditions cause inversions ? 

3. How does air contamination increase the chance for an inversion to occur? 



4 . What type of contamination and what weather conditions together precipitate 
the London type smog? 



5. How would airborne contaminants vary from the village of East Syracuse to 
a farm in Minoa . 



6. List the raw materials and conditions that cause the Los Angeles photo- 
chemical smog. 



7. Evaluate your area as a potential site for a photochemical smog by considering 

a. Haw materials (consider traffic, industry etc.) 

b. Reaction catay St (consider amounts of NO 2 produced) 

c. Reaction conditions (consider temperature inversion probability, wind 
patterns, sunlight) 



8. Give some practical solutions for the Los Angeles smog problem. 
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ECOLOGY WORKSHEET 



NAME 



The Pollution Solution: Prevention 



It is not practical to collect air, filter out the excess and toxic substances 
and return it to the atmosphere. There are no polluted air treatment plants as 
with water. Therefore potential emissions must be treated at their source before 
they are spewed out into the environment. 



1. Describe the functioning of each air pollution control device listed below: 
a) dust collector 



b) electrostatic precipitator 

c) spray tower (scrubber) 

d) adsorber (charcoal) 

e) absorber (lime stone) 

f) exhaust filter 



2. Discuss some alternatives to the use of fossil fuels (gas, coal, air) for 
generating electricity. Consider the alledged energy crisis . 



3. Discuss some alternatives (pros and cons) to the autmoblle internal combustion 
engine. Consider nuclear engines, steam turbines, mass transport, electlcal 
cars , limits on number of cars per household, limits on horsepower or car 
size, fuel rations. 
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ECOLOGY TEST 
Am POLLUTION 



USE ANSWER SHEET 



Part 1(21/2 each = 80 points) 



1. The process responsible for producing most of the O^ in the atmosphere is 

A) carbon fixation, B) photosynthesis, 0} electrolysis, D) combustion. 

2. The major constituent of normal air (78%) is A) Ogi B) O3, C) Ng, D) COg. 

3. The source of up to 90% of the air pollution problem is A} smelting industry, 

B) cars, C) chemical industry, D) incineration. 

4. Which pois6nous gas listed is considered to be the largest contributor to 

the air pollution problem? A) carbon monoxide, B) nitrous oxides, G) methane, 
D) sulfur oxides. 

5. A major source of man-made SOg pollution is A) heavy construction, B) Insect 
sprays, C) fossil fuels, D) volcanos. 

6. The biggest contributor to CO pollution is A) automobile, B) brake linings, 

C) nuclear power, D) sewage treatment. 

7. NOo pollution can mostly be traced to A) smelting plants, B) rubber plants, 

C) fertilizer plants, D) incinerator plants. 

8. Which of the following is NOT a symptom of CO poisoning? A) cramps, 
B) nausea, C) dizziness, D) headache. 

$• Aerosols can best be described as pollutants that A) are gaseous in nature, 

B) are {)artlculate in nature, C) are dissolved in water, D) are solid wastes. 

10. A lung disorder related to air pollution and resulting in air sacs which have 
lost their elasticity is A) bronchitis, B) malignant tumor, C) emphysema, 

D) tuberculosis. 

11. A pH range of rain water that most animals can tolerate is A} 6-8, B) 2-5, 

C) 9-12, D) 3-10. 

12. Natural sources of air pollution include all of the following but A) volcanos , 
B) dust storms, C) waste incineration, D) pollen. 

13. Which contributes least to a Los Angeles type photochemical smog? A) carbon 
soot, B) nitrogen dioxide , C) hydrocarbons, D) sunlight. 
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X4, A gas produced naturally be decay is A) CO, B) HgS, C) NOg, D) O . 

15, Driver fatique in traffic jams is mostly due to A) particulates clogging the 
lung, B) sulfuric acid poisoning the brain, C) hydrocarbons attacking the 
breathing tubes, D) carbon monoxide attachment to red blood cells, 

16, Which of the following contributes most to a temperature inversion? 

A) Hydrocarbon pollution, B) electric power plants, C) landscape and wind 
patterns, D) excess aerosols, 

17, The most efficient device to remove tiny particales from smoke before it 
leaves a smoke stack is the A) electrostatic precipitator, B) dust collector, 
C) limestone filter, D) charcoal absorber. 

18, Toxic organic gases (hydrocarbons) can be oxidized to harmless CO, + H«0 

in a(n) A) septic tank, B) stack filter, C) spray tower, (scrubber) D)lncinirator. 

19 , Which pollutant is incorrectly matched with its source ? 

Pollutant Source 

A) sulfur oxides - nuclear power plant 

B) hydrocarbons - burning gasoline 

C) carbon monoxide - fossil fuel, ex, coal 

D) fly ash * incinerator 

20, Which pollutant is incorrectly matched with the prime damage it does? 

Pollutant Damage 

A) particles - black lung disease 

B) carbon monoxide -> metal and stone corrosion 

C) sulfur oxides - crop damage 

D) nitrogen oxides - photochemical smogs 

21, A lung disorder related to air pollution and resulting in air sacs which have 
lost their elasticity is A) bronchitis, B) malignant tumor, C) emphysema, 
D) tuberculosis, 

22, The biggest contributor to asbestos pollution is A) automobile, B) brake 
linings, C) nuclear power, D) sewage treatment. 

23, In New York State the primary source of air pollution is A) home incinerators, 
B) burning dumps « C) internal combustion engines, D) nuclear power plants. 

24, Toxic organic gases (hydrocarbons) can be oxidized to harmless CO« + H^O 
in a(n) A) septic tank, B) stack filter, C) spray tower, D) incinteratdr. ^ 

25, The best method to measure the density of black smoke from a factory is 
A) odor detection, B) K.ngeimann Chart, C) nylon disintegration, D) sticky 
tape analysis 
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26. Which of the following is NOT a fossil fuel? A) uranium, B) natural gas, 
C) coal, D) oil. 

27. The major problem produced by excess hydrocarbons in the air is A) particulate 
smog, B) photochemical smog, C) breathing tube swerlings, D) plant damage, 

28. Which of the following is used to remove sulfur oxides from the air and recycle 
them as sulfuric acid? A) charcoal adsorber, B) electorstatic precipitator, 

C) limestone absorber, D); dust collector. 

29. Which federal agency sets and monitors ambient air standards ? A) FDA, 
B) PBA, C) EPA, D) WHA 

30. Which of the following is most corrosive to stone, cement and metal 
strucutres? A) sulfur dioxide, B) hydrocarbons, C) fly ash, C) carbon 
monoxide . 

31. Drowsiness experienced by drivers in traffic jams is primarily due to the 
effects of A) carbon dioxide, B) carbon monoxide, C) hydrocarbons, * 

D) nitrous oxide. 

32. Of the following effects which is least likely to be produced by ozone (OJ ? 
A) leaf spotting, B) smog, 0) disintegration of rubber, D) lung cancer ♦ 



Part II Choose A or B - 20 points 

A. Distinguish between the London type smog and Los Angeles smog. Include 

for each: 1. definatlon, 2. type contamination that produces it (raw materiak , 
weather conditions), 4. industries or other major sources of the contaminants, 
5* control measures or devices for preventing smog. 

B. Incomplete combustion of fossil fuels is a major pollution contributor. 1, define 
pollution, 2. list four fossil fuels, 3. list four major industries, processes or 
users of fossil fuels, 4. For each use listed in #3 give an alternative that 
pollutes less than fossil fuels. If there is not alternative mention that. 

5. List some control devices that remove harmful material from fossil fuel 
emissions and for each name the material removed and describe how it is removed 
by this device . 
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WATER QUALITY UNIT 



ACTIVITIES OBJECTIVES OUTLINE TIME RESOURCES 



Film strip: ''Freshwater 
Pollution" 


1, 2, 6, 17, 
18, 19, 20 


A 


1 per, 
1 hwk. 


Ward's Series on 
Environmental Pollution 
(70W380Q^ 


Lao xnerniai jbiiect: 
On an Aquatic Eco. - 
System" (D.O.) 


^ A ^ ' 




2 per. 
Ihwk. 


E«.P. pp. 23<*2o, lSo# 
178-179 

Hach Titration Kits for 
D.O. & Instructions 


Notes: Reiationsnip 
between D .0 • & 
thermal pollution 


3, 4, 5 


B.l 


1 per 


Optional Lab - 
"Temperature La yer s " 


3, 4, 5 


B.l 


1 per 


LAB: "V\^ater Pollution 
and Aquatic Plants" 
(Phosphates & heat) 


5, 6 


B.l . 


3 per 
Ihwk. 


E,P, pp. 36-44, 56*58, 
63-65. 

Hach test kit colorimeter & 
manual 


Notes : Pnos phate s , 
Nitrates and eutrophic- 
ation 


5# 0 


B.2 


1 per 
1 hwk . 


Vyrorksheet: N.Y.S. 
Standards & water 
classification 


7 


B.7 


Ihwk. 

1 


N .Y.S . Standards Booklet, 
Parts 700-703, Dept. 
Environmental Conservation, 
Henry Diamond-Commis- 
sioner 


Notes: Introduction to 
Water Quality Study of 
Butternut Creek 


7 


B 


1 per 




Film! Membrane Mlcro- 

r^itration (35 mm} 


10 


B.3 


1 per 


MilUpore Corporation (free) 
Bedford, Mass. 01730 
or Modern Talking Films 
230 Boyleston St. ^rental) 
#.¥*S?o'.¥?|fr74 02i67 


Butternut Greek" 

Lab Report: 'Biotic 
Potential" 


7 ft Q 1 n 

11, 12, 13, 
14, 15, 16 




0 OUuuOO] 

10 labs 
see 

schedule 
with lab, 

1 hwk. 


sjti.r. unapter z . . 
F.W.P. ehapter'5 & 6 
Hach test kits & instruction 
Millipore Kit & Bookie t 
D.R. Colorimeter &' Manual 
Engineer's Lab & Manuel 
Standard Methods for the 

Examine tor of Water, 
. Amer. public Health Assoc 


Notes: COg* SOg. pH, 
Hardness 


14, 15, 16, 
17 


B.5 


1 per 
1 hwk. 


E.P, Ch. 2 
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WATER QUALITY UNIT 



ACTIVITIES OBJECTIVES OUTLINE TIME RESOURCES 



Notes: Coliform, 
B«0,D.« C.O.D, 


8, 9, 10, 11< 
12, 13, 16, ] 
17 


• 

B. 3 
B. 4 


1 per 
1 hwk. 


UL, Ch. 2 Millipore 
Booklet 


Film: The River Must 
Live (30 min.) 


17, 20 • 


A 


1 per. 


Shell Oil (free) 
hqu Mcriuian oi. 
Indianapolis, -In. 45204 


Worksheet: Watet 
Pollution: Sources & 
Hazards 


17, 20 


C 


1 per 

1 hwk 


EoP, Chapter 5 


Fllmi World in a Marsh 


17, 20 


C. 4 


1 per 


B oO .0 .E .S . Film Library . 
Ward Kimball, A.V. 
Director. 468-4645 


(22 min) 


Worksheet & Notes: 
Sewage Treatment 


18, 19 


D. 1-4 


1 per 
Ihwk.. 


B.P. pp. 155-6, 62-63 

Water Pollution. M.Y.S . 

Ed. Dept.. 1967 

water Pollution Causes & 
Cures, Manufactering 
Chemists Association 
1825 Connecticut Ave., N.W 
Washington, D.C. 20009 
call! Don Sturrier 477-7574 


Plant (Metro: on 
Hiawatha Blvd. or 
Meadowbrook - Lime- 
Stone on Route 290) 


18.19 


D. 1-4 


1 per 
1 hwk. 


Optional Lab: "Phosphat 
& Detergents" 


3 6, 9 


B. 1 & 2 


3 per 


E,P, pp. 42-44, 56-58, 
193 


Filmstrip: *Marine 
Pollution" 


17,20 


E 


1 per 


Wards Filmstrip Series 
70W3800, Environmental 
Pollution: Marine Pollution 
#6 


lab practical test 
Unit test (written) 




mmmm 


1 per 
1 hwk. 
1 per 






• 
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WATER QUALITY UNIT 



Qblectlve of Investloatton 

At the end of this laboratory investigation the student will be able to 

1. Define pollution 

2. List causes of water pollution (sewage, industrial processes, reactor 
cooling* detergents, agricultural run-off , air contamination via rain. etc). 

3« Graph dissolved oxygen (D.Oe) vs. temperature 

4. Interpret the above graph and state the relationship between temperature 
and D.O. 

5. List the effects of thermal pollution on D.O. and the quality of life in 
water. 

6. Define eutrophication and relate it to D.O. , algr.-e growth, phosphates, 
thermal pollution, stream turbulance and turbidity. 

7. Match the New York State Classification of water (AA, A, B, C« D) with 
its recommended uses. 

8. Determine the B.O.D., D.O., SO4, pH, hardness, Cl^ C09, and various 
metals of a water sample from Butternut Creek, using the Hach Kits. 

9. Determine total phosphate and nitrate of a water sample using the Hach kits 
and colorimeter. 

10. Determine the coliform count by both Hach and Millipore methods. 

11. Define B.O.D. and CO .D. 

12. Recognize the importance of B.O.D. as a test of sewage treatment efficiency. 

13. Relate B.O.D. to colifonn count. 

14. Recognize a statement of the relationship between pH and hardness. 

15. List the minerals most apt to cause hardness in water. 

16. Memorize the N.Y.S. standards for phosphates, D.O.# B.O.D., pH and 
coliform for potable (drinkable) water. 

17. Recall the deleterious effects of specific pollutants on aquatic life and 
human life (ex. disease, eutrophication, low D.O., excess decay, 
accumulation of toxins) 

18. Label the steps and procedures of sewage treatment as primary, secondary 
or tertiary. 

19. Recall the processes occuring in the zones of purification of a stream. 

20. Match each of the following types of water pollution with its source and 

the harm it can do: fertilizers, detergents, pesticides, oil, erosion, heated 
water, automobiles, sewage, acids, industrial chemicals. 
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Film strip Worksheet Name 
Freshwater Pollution 



X. Describe the water cycle, 

2. Why does this cycle not produce new water? 

3. Define water pollution. i 

4. Define eutrophication. 

5* What chemicals induce algal over-production? 

6* Name the two biggest sources of this type pollution, 

?• What is the source of dissolved oxygen (D.O.) in water: 

8. How does the following affect D,0. ? 

- - sewage decomposition 

- thermal pollution 
•* algal broom 

- winter freeze 

9. Name three diseases carried by contaminated water. 

10. How can non-pathogenic coliforms be used as an indicator of pollution by 

sewage? 

11. How many miles does it take for an average stream to reclean itself after being . . 

polluted by a city of 40 « 000 people? 

12. What amount of D.O • (ppm) is found In an average clean stream ? 

13. Draw a stream showing its areas of sewage effluent, active decomposition and 

recovery. Indicate prominent aquatic species for each area. 

14. List four sources of water pollution other than sewage. 
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Ecology Lab 



Name 



Thermal Effects on an Aquatic Ecosystem 
Ecology 



One of the most Important limiting factors of the 
amount of aerobic life in an aquatic ecosystem is the amount of oxygen dissolved 
in the water (DO) . There are many factors which may reduce the DO in such an 
ecosystem. One such factor is the temperature of the water. Since all aerobic 
life in a body of water requires oxygen to life (DO) and temperature effects the 
amount of oxygen, than it become? important to study and determine how tempera' 
effect DO. 



Many industries take cold water from a lake or stream and use it as a coolant 
for a process that generates heat. When this effluent is discharged back into the 
stream it may be as much as 20 - 25^0 higher. 

Preditiont Do you predict that cold or warm water will hold more ? 

Procedure 

Beakers of various tempera t?ires ranging from OCto 50®C are located around the 
room. Use the Ha oh method to determine the D.O, at five different temperatures. 
Record in the data table below and also on the board. 



Temperature 
OC 


Your Data 
D.O. ppm 


Class Average 
D.O. ppm 
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Hach DoOo Test 

1. Fill bottle to over flowing and stopper. Be sure not to trap any air 
bubbles . 

2. Add pillow I (pinkish) and pillow II (white). Restopper and shake. 
All material will not dissolve. 

3. Allow floe to settle half '.vay. Shake a second time and again allow 
to settle half way. 

4. Add pillow III (largest) and shake. A yellow oxidant will form, 

5. Fill plastic measuring tube with this sample and pour this amount into 
the square mixing bottle. 

6. Add P.A.O. solution (HgSOj drop wise counting drops and swirling after 
each drop until the solution changes volor (yellow to clear) . (titration) 

7. All reagents are premeasured so that each drop equals 1 mg/ror Ippm 
dissolved oxygen. 

Reagents: 
Pillow I - MnSO^ 
Pillow n " Anioolde 
Pillow ni - HgSO^ 
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Make a graph of the average DoOo at each temperature. Place temperature 
on the horizontal (X) axis • 

Interpretation 

Read Environmental Pollution pp. 23 - 26 and 178 - 179, 

1. What is the relationship temperature and dissolved oxygen? 

2. Why does turbid (cloudy or muddy) water usually have a low D.O, ? 

3. How does untreated sewage, affect DoOo? Why? 

» 

4. Explain the relationship between D,0« and presence of phosphates? 

5. How do excess algae blooms affect D.O* ? Why ? 

6. Winter kill and ice prevent photosynthesis during winter months. How do 
fish get enough ©2 to remain alive? 

7. How does thermal pollution affect the quality of life? Explain. 

8. What are some ways an aquatic ecosystem can become thermally polluted? 
Name specific industries etc. 

9. Why do trout only live in cold, clear, fast running streams? 

17( 
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XO. List the recommended uses for each water classification. The minimum 
allowed D.O. ppm) in NoY.So Class M, Class A, Class B, Class C, 
Class, D. 



11. List references by author, title and page. 



Point Distribution 



Prediction 
Data table 
Graph 



S 
10 
10 



Interpretation (1-10) 
References 



r each 
5 



Further Investigations 

1. Year round stud^- cf D.O. and temperature of a stream. 
2* Study of life in acrjariums at various temperatures. 
3 • Study of index s pccies of algae. 
4, Varying D.0« te^.perature and depth of a pond. 
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Name 



Temperature Layers in Water 



(Optional Activity) 
Purpose 

Demonstrate how temperature layers can form in bodies of water. 
Materials 



3 thermometers 
1000 ml beaker 
3 stands and clamps 
ice cubes 



Procedure 

(1) Fill a 1000 ml beaker 1/2 full of water. (2) Place three thermometers 
in a beaker at different levels (just below surface, half way down. Just off bottom) 
(3) Allow water to adjust to room temperature CO^ slightly warmer. (4) Kecoxxi 
temperature at time = 0, (5) Add enough ice*to iAm a layer on top. Until all 
three thermometers reach the same temperature do not touch the beaker. 

DATA 



MINUTES 


TOP 


MIDDLE 


BOTTOM 
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* Different colored cubes can be used to show that the coldest moves below the 
/armer layer. 



interpretation 

1 • Explain the changes observed. 



2» Why does ice float* 



3. Which layer (top, bottom, or middle) of a pond freezes first? 

4. Why does a lake never freeze solid? 

(Hint: Water reaches its maximum density at 4^0 then becomes less 
dense as its remperature decreases further) 



5* How might thermal pollution of a lake in the temperature zone where 
winter occurs , affect the winter life in that lake ? 

(' . 

Note: This lab was adapted from one written by R. Ridall. 
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Ecology Lab 



Name 



WATER POLLUTION AND AQUATIC PLANTS 



Oblective 

In this investigation you will expose duckweed to thermal pollution or 
phosphate pollution and determine how this population is affected by each. 
Half the lab groups will do A and the other half will do B. 



A. Phosphates 

1. Set up the following containers with equal amounts of liquid and mark 
the water level. Add 10 double leaf duckweed plants to each. 

Jar A - clean pond water j 
Jar B - .5 pp, phosphate solution 
Jar C - 1.0 ppm phosphate solution 
Jar D - 2.0 ppm phosphate solution 
Jar £ - 10.0 ppm phosphate solution * 

2. Incubate at room temperature in normal sunlight. In order to maintain 

a constant concentration and account for evaporation you may need to add distilled 
vater up to the water mark from time to time. 

3 . Make a data table , count the number of plants daily and record in data 
table. Maintain experiment for two -three weeds. 



B« Temperature 

1. Set up containers with equal amounts of pond water and 10 double leaf 
duckweed plants . Place them in a well lighted room at the following temperature: 

10° C - Cold window sill or refirgerator 
20 C - room temperature 
30°C - near a 75 watt bulb 
40qC - in lighted Incubator 
50 C - insert aquatic heater 

• 

2. Make a data table, count plants daily and record in talbe. Continue 
observations for two to three weeks. 



C. Make a prediction for each of the investigations. 
Prediction A 
Prediction B 



Footnote 

1 potassium phosphate or calcium phosphate may be used. Ippm - lmq/1 = 
.001 g/l. A sensitive balance needed. 



Data Table - Make two data tables and attach to this sheet. Using final 
average results make two bar graphs (A & B) of class observations. 

Interpretation 

1« How does temperature affect duckweed population? 

2, At which temperature doe's duckweed grow best? 

3. How does the addition of phosphate affect the duckweed population? 
4« At which concentration does phosphate act as a fertilizer for growth? 

5. Define eutrophicatlon (Read Envlrnnmental Pollution pp. 63-65) 

6. Explain how thermal pollution or phosphate pollution can speed up the 

natural aging process of a lake. 

7. List some sources of phosphate pollution. Head Environmental Pollution 

pp. 42-44. 



8. List some sources of thermal pollution. (Read Environmen tal Pnllutton p, 158} 



9. How do phosphates affect the amount of dissolved oxygen in the water? 
Explain how this comes about. 



10. As the temperature of water rises what happens to the amount of oxygen 
dissolved in it? 



11, What is the acceptable standard for phosphate (ppm) at spring runoff? 

Conclusion - Explain how the biotic quality of water is affected by 

1. excess phosphates 

2. Increased temperatures ^ 

3. aquatic plant population explosion 



£« List References 



Point Distribution 






Predictions 


6 




Data 


10 




Graphs 


10 




Questions 1 - 11 


5 each = 


55 


Conclusions 


5 each >> 


15 


References 


4 
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Name 

NEW YORK STATE WATER CLASSIFICATION 

Ecology Worksheet 



Class 


Recommended Uses 

» 


Standards 










Metal Irons 


AA 












A 












B 












C 












D 













In which class would you place each of the following (explain) 

!• Erie Canal 

2 . Jamesville Reservoir 

3* Onondaga Lake 

4. Oneida Lake 

5. Lake Ontario 

6 • St. Laurence River 

7. Skanneatles Lake 
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Name 



"MEMBRANCE MICROFILTRATION" 
Millipore Corp, 



Film Worksheet 



1, What substances pass through the microfilter? 



2, What materials arc trapped on the filter? 



3, List four different investigations that could be facilitated by use of the 
millipore filter. 



Possible Projects 

1. Culture bacteria and study its characteristics. 

2. Photograph various aquatic microbes with 35mm Pexta x and adapter or poloroid. 

3. Compare coliform count at several points along a stream. 

4. Relate coliform count to B.O.Do 

5. Others iE\ Millipore Booklet 
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Water Quality of Butternut Creek 



Name 



For the next 6-8 weeks you will be studying the abiotic factors that affect 
the quality of life (Biotic potential) of Butternut Creek. You will be divided into 
groups and each group will be assigned to one of four testing sites shown on 
the included map. Since there is not enough equipment for all groups to preform 
the same analysis at the same time we will follow this schedule: 

f 
I 



Group 1 


Group 2 Group 3 . Group 4 


Period 1 

(Mon) 

Outdoors 


D .0. & Water Tem 

also: take a BOD 

sample to incubute 
five days 


perature and 1 

also: BOD 

sample to^ 
incubute 5 da 


qt. sample . 
also: sample 


> 

also: Hack coliform 
^ sample (yellow) 


Period 2 

(Wed) 

Lab 


phosphate test 


phosphate 
test 


set up Millipore 
filter & Incubat 


1 check Hach presumpti 
3 coliform test & set 

up five confirmative 

tests (green) 


Period 3 

(Fri) 

Lao 


Nitrate Test 
5 day BOD 


Nitrate test 
5 days BOD 


Coliform plate 
count 

ouipnaie lesi 


Check Hach 5 
confirmative tests 

rnuspnabG 16 SI 


Period 4 

(Mon) 

Outdoors 


D.O. & water temp 
also take sample 
for Millipore col- 
iform test 


erature & 1 qt 
also Hach 
coliform 
sample - 
presumptive 
(yellow) test 


, sample ^ 

also BOD samp] 
5 days 


— ^ 

e to incubate 


Period 5 
(Wed) 

•r .... 

Lab 


Set up Millipore 
filter & incubate 


Check 

presumptive 

lesi oc in— 

noculate 5 

confirmative 

bottles 

(green) 


Phosphate 
test 


Sulphate & 
nitrate tests 


Period 6 

(Fri) 

Lab 


Coliform plate 
county sulfate & 
CO2 tests 


check 5 Hach 

conflrmatvie 

coliform 

assays 

sulfate +CO2 

tests 


5 day BOD anal 
CL &pH 


ysis 

CI & pH 


m 

Period V 

(Mon) 

Outdoors 


CI 

Acivity 
DO & Temp. 


CI 

Acidity 


CO2 

Hamness 


CO, 

Hardness 

^ 
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Group 1 Group 2 Group 3 Group 4 



Period 8 

(Wed) 

Lab 


pH 

Metals: Cu, Fe, 
Or, Mn 


pH 

Metals 


Acidity 
Alkalinity 


Acidity 
Alkalinity 


Period 9 

(Fri) 

Lab 


Alkalinity 
Turbidity 


Alkalinity 
Turbidity 


Metals 
Turbidity 


Metals 
Turbidity 


Period 10 - 14 
Lab 


Finish all othe 


r tests 







* This will be interspearsed with notes and reading assignments 
on each of these tests • 
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Bcology - circle your testing site 
give units (ex. pp,) 



NAME 



Test ■ Acceptable Standard Site #1 Site #2 Site #3 Site #4 



Coliform Bactoria 












D -.O Ranae 


• 










Total Phosohates P04 












Sulfates S04 












Chl^^rin© CI 













Nitrates NO^ 












Carbon Dioxide CO^ 












PH 












Acidity 












Alkalinity 












Hardness 












Metals (list) , 












B.O.D. 

(relative stability) 












Turbidity 
























Other 
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Notes for Water Analysis 



Sampling: 

Label all samples 

Take several samples from different sources. 
Run analyses on the site or as soon as possible after collection. 
Ideally you should take composite samples: from different seasons, locations 
depths » times of day. You will probably have time to take grab samples. 

Conform Bacteria: (Read Env. Poll , pp. 172 - 174) These bacteria although not 
pathogenic are commonly found in feces since they are normal inhabitants of the 
colon (intestine) . Other disease-causing bacteria are associated with sewage 
discharge but it would require many specific tests to detect these. Therefore 
the coliform test is used to determine the suitability of water and milk for drink- 
ing. There are two methods of quantitively detecting coliform: (a) Millipore 
membrane filtration and colony plat count and (b) Hach lactose broth fermentation 
(presumptive) test followed by five green lactose-bile broth (confirmative) tests. 



Millipore Method of Coliform Analysis in Water 

1. Sterilize by dipping in boiling water for three minutes the following: funnel and 
cover, gray filter support, blue filter base. 

2. Sterilize petxie dishes ten minutes in clorox, rinse with water, then ten minutes 
in 70% alcohol. 

3. Sterilize force pts with flame and place filter (white) . 

4. Assemble apparatus with three rubber caps on filter cover holes and gray filter 
holder with fiberglass pad (air vent) over fourth hole. 

5. Sterilize 1 ml test tube then use to pour I ml of test solution (water sample) 
into funnel. 



6. Attach vacuum syringe, cover other hole. Move plunger back, then release. 
Coliform are now on filter. * 

7. Place absorbs nt pad in petrie dish, sterilize ampoule neck of M.F. Endo 
medium (pink), break and pour over pad. 

8. Remove filter from vacuum appratus with sterile forcepts and place on media 
soaded pad in petrie dish. Return cover. 

9. Incubate 48 hours at room temperature then 24 'hours, at 37C. 

10. Remove filter an^ dry 1/2 hour. 

11. Using microscope count colonies and calculate how many per 100 ml. 
Reference Millipore Experiments in Environmental Biology . Expt#7, p. 38 
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(B) PRESUMPTIVE AND CONFIRMED 



( The following is a Hach adaption of the A, P. H, A, test for coliform bacteria 

in water. The A.P.H.A, method is the most universally used test for determining 
concentrations or numbers of coliform bacteria in potable water supplies. 

Directions for the Presumptive Coliform Test (yellow) 

1. Cut the package and being careful not to touch the cap's inside and add water 
water sample to fill the tube. 

2. Replace the cap and let stand for ten minutes. Shake the tube and invert 
to fill the gas tube inside with water sample. 

3. Place in an incubator for 12 to 24 hours, in the upright position.. 

4. If a gas bubble has collected in the inverted vial, coliform bacteria are 
presumed to be present. If no gas has collected allow the sample to 
incubate for 45 to 51 hours. Gas at this time in any amount will constitue 
a positive presumptive test. The absence of gas formation at the end of 
this period constitutes a negative test for this sample. (Relative amounts 
of coliform (bacterial growth) can be determined among various sample or 
against a control of distilled water by means of photometric analysis by the 
DR Colorimeter of the Spec 20) 

Directions for the HochConfirmation Coliform Bacteria Test (green) 

> There are a few^ unusual types of bacteria outside of the coliform group which 

will produce a positive Presumptive Test. Therefore, it is necessary to perform a 
confirmation test to verify the presence of coliform bacteria. The procedure is 
described as follows: 

1, When gas is first observed in a presumptive unit, shake or invert the 
tube in order to wet the rubber liner of the cap. Exchange this cap with 
the cap of a new "Confirmation Goliver Tube Assembly". This serves to 
transfer come fo the bacteria to the confirmation tube. Invert the con- 
firmation tube to complete the transfer of bacteria from the cap into the 
liquid. This step is to be repeated for five confirmation tube assemblys. 

2. Incubate these five tubes for 48 hours. A positive confirmed test for 
coliform bacteria is indicated by gas collected in the inverted vials 
within the assembly units. No evidence of gas indicates a negative test. 
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Bacteria, Coliform: Interpretation of Results of Confirmation Test 



/ The use of five tubes parallels the usual standard method of testing. The 

V following table can be used to estimate the "most probably number" (MPN) of 
coliform organisms present. 

NEGATIVE POSITIVE MOST PROBABLY NUMBER PER lOOML 

0 5 ' More than 16 

1 4 ' 16 

2 3 ,9.2 

3 2 5.1 

4 1 . 2.2 

5 0 - Acceptable 



1. For a given sample, if all five of ^the coliform tubes indicate negative 
results, the water is generally accepted to meet the standards set forth 
by the American Public Health Association (A,P,H.A.}. 

2. Marginal water is indicated if one or two tubes of a standard five 
tubes test give positive results . 



{ 
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Carbon Dioxide Test - (COg) ( Env. Poll , pp. 27-30) 

1. Fill plastic measuring tube full of sample and place in mixing bottis 

2. Drop clear phemol solution 

3. Add NaOH (base) dropwisetill pink color develops. 

4. 1 drop - 5 ppm CO2 

B.OoD, (biological Oxygen Demand) (Env. Poll . 53-56 & 191) 
Oxygen needed by bacteria over a five day period 

1. Take two samples in D.O, bottles. Be careful not to trap air bubbles. 

2. Determine to D.O* for one bottle*. 

3. Incubate (20°C) the second bottle for five days in a dark place. (70-70% 
of the organic matter will decompose) 

4. On the fifth day determine D.O. and subtract it from the first D.O. BOD » 
DO^ - DO5 

5. B.O.D. is the difference (how much less O^) between the 2 D.O. readings. 
It is the most important test of sewage treatiinent plant effluents. If 

how ever does not measure oxygen depleation by reducing chemical or non- 
biodegradable materials 



.* if this initial D.O. test is very low, areate for five. minutes 
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phosphate Test (Env. Poll pp. 42-44« 56-58) 

1. 20.0 ml sample 

2. 2 ml dCid(HCl) (line on dropper is 1 ml) 

3. Boil ten minutes do not doll dry. Replace evaporated water with 
distilled water up to 20 ml line . Cool. 

4. 2 ml base (NaOH) 

5. Phosver III pillow - allow blue color development 

6. Use compardtor of colorimeter with filter 2408. 

Or the phos pates 

1. 20 ml sample 

2. Phosver III pillow - 1 min. for blue color development 

3. Use colorimeter with filter 2408. 

Meta phosphates 

1. Subtract ortho from total phosphates 

Nitrate Test - Colorimeter Manual p. 78 Cadmium reduction method (Env, Poll, 
pp. 36-40) 

1. 24.5 ml demineralized and 0.25 sample 

2 . nitraver IV pillow 

3. Shake 1 minute - allow four minutes for pink color development 

4. Use colorimeter and filter #4445 

« 

5. Read, 1 ppm Nitrogen = 4.4 ppm NO^) 
Sulfate Test (Colorimeter Manual p. 1X9) 

Turbldimetric Method or use Hach Kit 

1. 25.0 ml sample 

2 . Sulfaver III pillow 

3, Mix-stand for five minutes 

4, Use colorimetGr and filter #4445 

o 
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Turbidity - Colorimeter Manual p. 123, Env. Poll> 46-49, 25 ml sample - add 
nothing filter #4445 

Use demineralized water to standardize colorimeter to zero 

Secchi Method - For turbidity, use metal disk 20 cm, in diameter divided into 

two black and two white quarters. 

1. Lower disc on calibrated rope into water until it disappears from view. 

2. Raise disk till it just reappears 

3. ;^.verage the two depths and do this three times. A low sefchi reading, 
ex. 5, means much suspended matter is in the water. A high rtsading, 
ex. 30 feet, Indicates clear water 

or use Hach Kit 

Cooper test (Cu) Cuprethol method of Hach kit, colorimeter manual p. 65, filter #4445 

Color - colorimeter manual p. 43, Env. Poll, pp, 185-188 Centrifuge sample - add 
nothing, filter #5543 

pH - Env. Poll 31-35 

1. Use wide range test paper and compare to heart (remember 7 is neutral, 
above 7 is alkaline and below 7 is acidic. 

2. Cresol red and colorimeter 

NOTE .below 4.5 is too acid for fish or bacteria of decay to live. 

Acidity test (total) This is the ability of a stream to neutralize bases that might be in it. 
1. 6 or 1 sample (fill plastic measuring tube) 
2 2.1 drop phenol phthalein (if turns pink total acidity is 0} 

3. Add NaOH (base) dropwise till turns pink 

4. # drops X 1/3 = grai ns persallon - 17 ppm 
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Alkalinity Test - This is the ability of a stream to neutralize acids in it (natural 
or man-made sources) 

1. 6 ml sample (plastic tube) 

2. 1 phenol pillow - (if colorless go to step 5, if pink go to step 3) 

3. add H2S0^ (acid) dropwise till solution becomes colorless. 

(4) 1 drop Acid = 1 grain per gal. (gpg) 



(5) add bromcresol green - methyl red pillow will turn green) 
(7) add HgSO^ dropwise till turns pink - continue till turns clear 

(Record number of drops) 

Hardness Test - Env. Poll , pp. 181*-184 Hardness is usually caused by minerals 
such as calcium or magnesium. 

1. 6 ml sample (plastic measuring tube-full) 

2 . Add three drops of solution #1 

3. Add 1-2 drops of solution #2, it will turn pink 

4. Add solution #3 dropwiise counting till a blue color develops 

5. 1 drop = 1 grains per gallon » 17 ppm of (CaCOj 
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Butternut Creek Water Analysis 

Bio tic Potential Name 



Biotic Potential is the degree to which an ecosystem can support life. It is 
determined for aquatic environments by the degree of DoO«, PO^. NO,, SO., 
01, pH, hardness, metallic ions, BOD, coliform, type of algae, bacteria, 
protozoa fish etc. Review chapter 2 in Environmental Poxlutlon. 

Attach your data table , Circle your testing site and record data from other sites 
as well. Be sure to include acceptable standards. 

INTERPRETATION 

1, From your chemical analysis, list those compounds found in the greatest 
quantity . 



2, List the compounds that exceed the maximum limits for N.Y.So class C 
waters (for fishing only) • 



3. Which testing site seems to exceed the chemical limits more than others? 



4, Why does high phosphate data jipstream usually result in low D, Do downstream? 



5, What is the acceptable coliform count for N.Y,S . class AA & A potable (drinking) 
water? 



6. Quanta tively relate coliform count and D.Oo (oxygen) and explain this relationship. 



7, Coliform bacteria itself is not pathogenic (disease causing) to most mammals. 
Why then is it a routine test preformed by the state department of health to 
determine suitability of milk and ^vater for drinking? 
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8. 



9. 



What might be the polluting source of high nitrates in a rural stream? 
What might cause a high chlorine or chloride content in a stream? 



10. 'What arc some sources of metal ions in Butternut Creek? 



11. Read Environmental Pollution pp. 43-56 and contrast BOD (biological oxygen 
demand) and COD (chemical oxygen demand) 



12. What conditions cause a high BOD? 



13. Why does the State Department of Environmental Conservation consider BOD 
the most important test for a sewage treatment plant to make on its effluent? 



CONCLUSION 

On the basis of your chemical and biological assay of Butternut Creek classify 
its water on the according to New York State standards (i.e. is it AA, A, B, C, D) ? 
Support your hypothesis and include the limitations of your data. 



LIST REFERENCES BY TITLE AND AUTHOR 

POINT DISTRIBUTION 

data - 15 points 

questions - 65 points (5 each) 

conclusions - 15 points 

references - 5 points 13'^ 
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Ecology Worksheet 

Water Pollution: Refer to Environmental Pollution - Ch,2 

A, For each of the following list two common sources and one hazard to life. 

1. D,0. less than 3 -. 

2. Excess phosphates 

3. More than 0.3 ppm nitrates - 

4. over 1 ppm 

5. pH less than 6 - 

6. Hardwater - 

7 . presence of coliform bacteria 

8. BOD of 10 

9. Suspended soilds (silt or mud) from erosion 
10. heated water 

B, Give the importance of each of the following tests to water quality. 



1. 


D.O. 


2. 


B.O.D. 


d. 


CcO.D. 


4. 


coliform 


5. 


phosphate 


6. 


nitrate 


7. 


sulfate 


8. 


chlorine 


9. 


C0« 


10. 


PH^ 


11. 


metalic ions 


12. 


turbidity 


13. 


odor 


14. 


hardness 



BEST COPY AVAllABLE 

Film Worksheet 



Name 



World in a Marsh 

1. Diagram a typical food chain in a marsh 

2. Describe the physical conditions of a marsh (abiotic factors) 

3 • How would each of the following affect the life of the marsh ? 
phosphate pollution - 
low D .0 • - 
erosion - 

excess algal bloom - 
decay - 
high B,0«D. - 
low pH - 

improper sewage disposal - 
spraying with DoD.T, - 
'Oil spill - 



Ecology Worksheet? Sewage Disposal 



NAME 



tti days of old all sewage from pioneer cabins, farms and fortifications was placed 
in rivers and they never became "polluted". Water was still clean and even drinkable 
(Class AA). Streams have the ability to purify themselves naturally if tJie quantity of 
pollution is low. For example , a stream flowing 100 ieet /sec. at 25 C receiving 
sewage from a town of 40,000 cleans itself in eight days over a 96 mile stretch. Most 
rivers ara not long enough to purify themselves naturally with the degree of wastes 
produced today. Therefore it i-i necessary to divert wastes through a treatment plant 
where decomposition of organic material can bo concentrated and speed up. 




/ 1. How would D,0, relate to the ability of a stream to cleanse itself? 



2« Would a stream be likely to do a more efficient job in summer or winter? 
Explain. 

3. Why would it take more time and miles to cleanse a muddy stream? 

4. What process occurs in the zone of active decomposition? 

5. Which area of the stream would probably have the highest B.OoD, 



6. Relate water pollution to population. 



7. Describe the process occuring in a septic tank. 
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8. List the procedures in each of the three phases of modern sewage treatment, 
primary 

secondary 
tertiary 

9, Why do few miinicipalitios preform tertiary treatment? 



Extra Credit 

Investigate sewage treatment laws of other states and countlres. 

Report on acceptable standards for drinking and swimming ^'egarding coliform 

Test sewage effluents for several months. 



. 1. Floating objects, sticks and rags are bared from clogging up the machinery by 
(, 9 screen « 

2. Stones and pebbles settle out. 

3. Suspended matter settles out and is concentrated by the digester 

» 

4 . Disinfection by chlorine . 

5. Aerobic bacteria of decary naturally decompose organic matter. 

6. Suspended matter (sludge) settles out* 

7. Alum or lime causes chemicals (NO^ POJ to clump (coagulation) together 
and fall to the bottom more easily . 

8. Chemicals precipitate out of solution. 

( 9. Carbon adsorbs all dissolved organic matter that might produce undesirable 
I tastes and odors . 

10. Resins of positive or negative charges attract ionized mineral salts and remove 
them from the water. 
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SEWAGE TREATMENT 



NAME 



Fiold trip to treatment plant 



1, List the steps in order preformed by the Butternut Creek Plant to treat 
influent water and sewage. Identify which are primary, secondary, and 
tertiary • 



2. How is this plant's efficiency affected by spring melt and high water? 

3. Do storm sewers empty into this plant too ? 

4. How many Sq. mi, of territory are covered by this plant? 

5. Whet large industries contribute waste water to this facility? 

6. What percent of Onondaga County's waste water receives more then primary 
treatment? 

1, Complete this chart. 



Standard Acceptable level Plant Effluent Level 



Coliform 






Phosphates 






Chlorine 






D.O. 


/ 
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lw\b: Phosphate and Detergents (optional) 

NAME ■ 

Introduction: 

Phosphate - Read Env. Poll, pp. 44 - 56 

Phosphates are widely used in municipal and private water systems, in boiler 
feed wnter, in household and industrial detergent formulations, in fertilizers for 
agriculture, etc. In order to properly utilize this useful chemical in water systems 
and boilers, one must know accurately the amount present in the system being 
treated. 

There is, raoreover, a need to analyze the phosphate in waste streams and in 
natural bodies of water. A certain amount of phosphate may be beneficial in a 
natural body of water, but too much phosphate can result in eutropbication, or 
over fertilization of the body, with the result that organic aquatic vegetation grow 
too rapidly, dies in the body, and by decaying consumer large amounts of dissolved 
oxygen from the lake or stream. (See Dr. Jackson's Film Strip Environmental 
Pollution "Freshwater Pollution" i.e.: Summer Kill) 

Phosphate is found in three forms: (1) organically bound, (2) meta (poly) 
and (3) ortho. The determination of organically bound phosphate re.quires a special 
digestion procedure not described here (see standard methods) . It is not nomially 
of interest except to the biologists. Meta (or poly) phosphate is a complex phosphate 
which must be reduced to ortho (simple) phosphate by boiling in the presence of acid. 
This procedure is described below. Meta phosphates are thte ones commonly used in 
treating water systems and boilers, as well as in detergent formulations. After being 
dissolved in water, meta phosphates are converted into ortho phosphates at different 
rates depending upon their types, the temperatrue of the water and the pH of the water. 
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Lab Report: Phosphates in Detergents NAME 
Procedure 

1. Bring samples of powdered or liquid detergents. Make 1.0% solutions. 

A. Dry detergent - 5g/500ml 

B. Liquid detergent - 5ml/455ml HgO 

2. Use Hach kit and follow directions to test total phosphates. Employ the 
bioled acid technique then take a reading, with the colorimeter. Also test 
the amount of orthophosphwte and calculate the metaphosphate content. 

Total phosphate - orthophosphate = metaphosphate (in detergents) 
Most conventional sewage treatment plants remove only 30% of the phosphates. 
Before the phosphate ban nonbiodegradable meta (poly) phosphates were found in 
detergents. A substitute cleaning agent, trinitrolacetrate (TNA), is now being used. 

OBSERVATIONS: ppm (part per million) 



Detergent Brand 


Total 


Ortho 


Meta* 



















































Also make a bar graph for total phosphate. (IC points) 
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( DISCUSSION: (10 points each) 

1. Why has New York State banned the presence of phosphate in detergents as of 
June 1. 1973? 



2, Wha-ttype of sewage treatment is needed to remove phosphates from residential 
wastes? 



3. How do excess phosphates affect the lakes and streams they eventually flow into? 



4. What sources other than detergents cause phosphate pollution? 



( 5. How does excess phosphate affect dissolved oxygen? Explain how this comes 
about. 



6. Define Euthrophication and explain how this process is accellerated by phosphate 
pollution. 



7, What is the acceptable standard for phosphates in ppm for water at spring run off? 



REFERENCES: List Title and Author (5 pt.) 

Extra: Compare N„YoS. laws regulating phosphates with those of other states and 
federal standards. 
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Filmstrip Worksheet NAME 
Snvironmentdl Pollution #6 Marine Pollution 



1. List four characteristics that distinguish freshwater and marine water* 



2, Relate air pollution and freshwater pollution and land pollution to marine pollution. 



3. Define estuary and name one along the east coast. 



4 • Explain how each of the following is a source of pollution to ccstal waters: 

fertilizers 
duck farms 
sewage 
soil erosion 
red tide 
heated water 
oil slick 
DDT 

automobiles 
5. Distinguish zooplakton and phytoplankton. 



6. Trace DDT through a typical costal food web. 



?• List four ways man uses the oceans. 
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Ecology Exam 

Part I: Lab Practical 



NAME. 
Sample 



You will be given a water sample. During the 45 minutes period you must 
budget your time so that you can preform the following analyses: 

1. metaphosphate - (total) boiling acid method 

2. dissolved oxygen - Hack kit method 

3. pH - Hach colorimeter method or hardness *- Hack kit method 

Your Data is to be turned in at the end of the period. 

total phosphates list units 

D.O. 

pH or hardness ■ 

Additional data 

CoUform 200/100 ml 

Nitrates 30 ppm 

INTERPRETATIONS - Take home portion not to be discussed with classmates. 

1. Explain the relationship between the coliform count and D.O. 

2. Explain the relationship between phosphates and D.O. 

3. Explain the relationship between pH and hardness. 

4. What circumstances in the environment would account for the coliform count? 

5. What might be the source of the nitrates in the water? 

6. Do you hypothesize that the BOD of this stream would measure greater than 4 
or less than 4? Fully explain your answer. 



LIST ANY REFERENCES YOU ALLUDED TO 



Ecology Tost 
Water Quality 



NAME 



1, Wetor can be defined as hard if it a) contains excess oxygen, 

b) has sewage dissolved in it, c) has minerals dissolved in it, 
q) has a high pH. 

2, Accelerated aging of a pond stimulated by phosphate pollution is 
called a) tertiary treatment, b) eutrophication, c) thermal pollution, 
d) denitrification. 

3, Nitrate pollution can be mostly traced to a) smelting plants, b) 
hospital wastes, c) incinerator plants, d) fertilizer plants, 

4, Two sources of carbon dioxide (COj) in water are limestone and 
a) fertilizers, b) respiration, c) photosynthesis, d) pesticides 

5, Class A water can be used safely for a) fishing, b) drinking, 

c) irrigation, d) all of these, e) none of these. 

6, The most polluted water that can be used only for navigation or 
industrial processes is classified a) AA, b) A. c) B, d) C, e) D. 

7, Which type of sewage treatment is 95% effective in restoring water 
physically, biologically and chemically? a) primary, b) secondary, 
c) tertiary, 

8, The pH of water that most animals aan tolerate is a) 6-8, b) 2-5, 
c) 9-12, d) 3-10. 

9, The minimum amount of dissolved oxygen (DO) required by most 
aquatic organisms is a) 0,1 ppm, b) 3,0 ppm, c) 15 ppm, d) 35 ppm 

10, The major cause of increased phosphate pollution in water is 
a) sewage, b) atomic power plants, c) detergents, d) industry. 

H, A disease transmitted by polluted water is a) hepatitis, b) cancer 
c) measles, d) enphazema, 

12, A high count of coliform bacteria is an Indicator of a) sewage 
pollution, b) phosphate pollution, c) excess D,Oo, d) hard water, 

13, The allowable amount of phosphate in water at spring run off is 

a) 0,015 ppm, b) 1,5 ppm, c) 15 ppm, d) 115 ppm, 

14, The hardness of water is measured in a) ppm, parts per million, 

b) grains per gallon, c) milligrams per liter, d) pH units. 

15, A sewage treatment plant is located on a stream. The water up- 
stream from the plant is called the clear water zone, A zone of 
sewage effluent then follows. What is the next zone of the river 
called? a) aquatic zone, b) recovery zone, c) active decomposition 
zone, d)marine zone, 

£03 
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16. As the Goliform count in a straam increases, what happens to the 

amount of oxygen dissolved in the water? a) increases, b) decreases « 
c) lemains the same, d) no definate relationship. 



17, Which graph shows the relationship between dissolved oxygen in a 
water sample and it^iHi temperature? 







id) . P/^'H 



18. A Student observes a "rainbow effect" when he pulls a tree branch over 
the surface water of a pond. He correctly concludes that the v/ater has 
been polluted by a) nitrates, b) oil, c} brine, d) ammonia. 

19. Goliform counts in excess of SO/lOO ml. in drinking water cause 
concern for what reason? a) coliforms are highly contagious to humans, 
b) coliforms are associated with sewage, c) coliforms transmit 
dysentery, d) culifroms remove too much DO from water. 

20. In the water cycle, wateris returned to the atmosphere by all of the 
following EXCEPT a) transpiration, b) respiration, c) evaporation, 

d) precipitation. 

21. Which of the following are biodegradable materials? a) human sewage, 
b) plastics, c) old cars, d) phosphate fertilizers. 

22. Physical and biological treatment but no chemical treatment is 
chaiacterisitc in which type? a) septic tank, b) primary, c) secondary 
d) tertiary. 



23 - 27 MATCHING - In which phase of sewage treatment does each occur? 

23. septic tank 

24. screening out suspended soilids 

25. aerobic digestion of sludge 



26. removal of chemicals ex. phosphates, 
sulphates, nitrates 

27. chlorination 



a. primary treatment 

b. secondary treatment 

c. tertiary treatment 

d. primary, secondary 
and tertiary 
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__ 28 « The primary reasona water sample may show a lod SO (dissolved 
oxygen) content could be a) sewage effluonts, b) fertilizer run off, 
c) mercury, d) lack of t'ish. 

^ 29, BOD of c stream measures the amount of a) dissolved oxygen, 

b) oxidation by metalic ions , c) 0^^ used by organisms , d) coliform 
bacteria, e) none of these, 

30, The most important test of efficient sewage treatment that bliould be 

performed before the effluent flows into a lake is a) BOD , b) 
metaphouphate, c) DO, d) chlorine. 

31, The minerals responsible for hard water are a) NOo & Ca, b) Ga & 
Mg, c) NO3 & Fe, d) 01 & Mg, ^ 

32 • Which of the following-water test is most inclusive of the others ? 

a) BOD, b) DO, c) GOD 

• 33 , The type of water pollution produced by nuclear reactors is mostly 
a) thermal, b) phosphate, c) oil slicks, d) excess D,0» 

34, Which offers the best explanation why the spraying of DDT to kill 

mosquitos is harmful to all organisms in the community, a) Mosquitos 
are an important link in the food web and their extinction would 
decrease all populations, b) Toxins from DDT accumulate an 
porganisms tissues in greater quantities as they move up the food web. 

c) DDT kills all algae seriously decreasing food and oxygen forfiishes, 

d) Mosquitos develop a resistance to DDT, overpopulate and increase 
all populations involved in the food web, 

■- 35, When using the Hach Kit to test for dissolved oxygen each drop 

of acid required to change the solutioi: from yellow to clear is 
equal to a) 17 grains per gallon, b) 10 parts per million, c) 1 part 
per million, d) 5 milligrams per liter. 

Below is an aquatic food web. How would each of the following affect the trout 
population? Increase or decrease and why ? 

Algae— > Protozon— > Daphnla—^ Crayfish^ Crub— > Trout 
(5 points each) 

1, 1, Spraying along the shore with pesticides, 

2, Population explosion of crayfish, 

3, Increased coliform bacteria, 

4, Population explosion of algae to the point of eutrophication, 

5, Heated water from a turbine, 

B. Define water pollution and distinguish natural from man made causes, 
(5 points) 
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Lcib Materials: 



Thermal Effects on Qt> Aquatic Ecosystem: 

5 iBch D.O, Kits and Extra Pillows (for class) 

5 B,O.D, Bottles 

S Thermometers 

5 1000 ml 6 cakers 

ice and styrofoum container 

hot plate o o o ft ft 

pond water at 5 different temperatures, D C, 10 C, 20 C, 30 C, 40 C 
graph paper 

Temperature Layers in Water (per lab group) 
3 thermometers 
1000 ml beaker 
3 stands and clamps 
colored ice cubes 

Water Pollution and Aquatic Plants (per lab groups) 
A. Phosphates 
duckweed 
5 baby food jars 
distilled water 
calciutn phosphate 
triple beam balance 

B • Temperature 
duckweed 
5 glass jars 
distilled water 
5 thermometers 
75 watt bulb and socket 
lighted incubator 
aquarium heater 
refrigerator 
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Wuter Quality of Butternut Creek 
Hack kits 

Millipore Kit for coliform 

Hach coliform tubes 

colimeter and chemicals and manual 

Hack engineering lab (portable) 

Phosphates and Detergents 

Samples of detergents produced before and after June 1, 1973 

Triple beam balances 

Distilled water 

Flasks and stoppers 

Phosphate test kit (Hach) 

colorimeter 

Lab Practical 

Hack D.O.Kits 
Hach D.O. Kit 
Aide range pH solution 
Hardness solutions 
Colorimeter and manual 



( 



TESTS PERFORMED BY ENGINEER"S LABORATORY (PORTABLE) See Water Test Kits 



( 



Acidity, free and total 

Alkalinity 

Cromine 

Carbon Dioxide 

Chlorine 

Chloride 

Color 

Copper 

Fluoride 

Hardness I Calcium 
Hardness, Total 



Hydrogen Sulfide 
Iron 

Manganese 

Mitrate, Nitrogen 

Nitrite, Nitrogen 

Oxygen, Dissolved 

pH , wide range 

Phosphate, Ortho and Meta 

Silica 

Sulfate 

Terbidity 



TESTS PERFORMED BY ENGINEER'S LABORATORY USING COLORIMETER CHEMICALS 
(See labeled shelves) 



Chromium 

pH Cresol red (6,5 - 8.5) 

Tannin-lighin 

Zinc 

TESTS PERFORMED BY DR, COLORIMETER: (Chemicals are in Dr. El. Engineer's Lai} 
(^Chemicals are on labeled shelves) (# Tests may be performed but no chemcials are 
yet available) (See Water Test Kits p. 18) 

^Aluminum Oxygen Demand, Chemcialsf 

♦Barium Oxygen Demand , Index# 



*Iron 

Manganese 
Mercury^ 
Nickel* 
♦Nitrogen, Nitrate 
Nitrogen, Nitrite 



Aluminum 
Barium 



Hydrazine 

% Transmittance 



Boron# 

Bromine 
♦Chlorine 
♦Chpomate 
♦Color 
♦Copper 

Cyanide# 

Cyanuric Acid# 

Detergents* 

Fluoride 

Hydrazine * 

Hydrogen Sulfide 

Iodine # 



♦pH Cresol Red 
*pH Wide Range 
Phenol# 
♦Phosphate 
Seleniumt 
Silica 
Silver* 
Sulfate 
♦Tannin-lighin 
Terbidity 
Volatile Acids* 
♦Zinc (Read directions 1 1) 
♦% Transmittance 
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OTHER TESTS KITS AVAILABLE FOR USEJ SEE SHELVES 

Chloride Dissolved Oxygen (with sampler) 

Chlorine Iron 

Copper Relative Stability - B.OoD. 

Conform Carbon Dioxide 

Phosphate Acid - Alkalinity 

Manganese Hardness 

Chromium 

Sulfate 



209 



OTHER ECOLOGY RELATED PROBLEMS 



UNIT IV 

(4 WEEKS) 

LAND POLLUTION 
NOISE POLLUTION. 
RESOURCE SHORTAGES 

ENERGY CRISIS 
ENDANGERED SPECIES 
LEGISLATION 



UNIT IV: OTHER ECOLOGY RELATED PROBLEMS 
Terminal Student Objectives: 

Upon completion of this unit the student should be able to 



1. List examples of solid wastes and identify those which are non-biodegradable. 

2. When given a type of land pollution pick its major negative effect on the en- 
vironment. 

3. Give an advantage and disadvantage for each of the following solutions to solid 
waste disposal: sanitary landfill, incineration, grinding and shredding, 
composting, reuse and recycling. 

4. Identify those natural resources that are depleted or in critically short supply. 

5. State three methods of producing electricity and give advantages and disadvantages 
of each method. 

6. Distinguish reuse and recycling. 

7. Pick from a list those materials that can be easily reused or recycled. 

8. Explain some of the problems of recycling. 

9. When given a list distinguish those species that are endangered, those extinct 
and those In no present danger of extinction. 

10. List causes for wildlife extinction. 

n. Pick from a list those noises that are usually present in enough decibels to cause 
distress or damage. 

12. Know that a decibel is a unit of sound. 

13. List some health hazards of excess noise. 

14. Know that the E.P.A. (Environmental Protection Agency) monitors air pollution, 
water pollution, pesticide use, auto emissions, and solid waste disposal on a 
nationwide basis. 

15. Know that the New York State Department of Environmental Conservation (D.E.C.) 
monitors use of state owned lands, hunting and fishing regulations, water quality, 
air quality, waste water treatment plants, solid waste disposal. 

16. List specific pollutants that have some state or federal regulation for abatement. 

17. Match a specific pollution problem with the most practical method of controlling 
It. 

18. When given a municipal proposal (e.g. re-zoning, building a new shopping plaza, 
housing development, bond Issue for sewage treatment plant, etc.) discuss all 
the political, social and ecological arguments for and against the proposal. 
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ECOLOGY NAME 

Films trip Worksheet: 

ENVIRONMENTAL POLLUTION (WARDS 70W 3800) 
#5 SOLID WASTE POLLUTION 

1. Define land pollution. 



2. List 5 types of solid wastes and circle the most conmon one. 



3. Each of the following is a method of disposing of solid wastes. Explain each 
and give one drawback to each method. 

sanitary landfill 

Incineration 

grinding and shredding 

composting 

reuse or recycling. 



4. Define non-biodegradable and list some non-biodegradable wastes. 



5. Distinguish solid wastes from chemical wastes. 



6. Why are pesticides, insecticides, herbicides or fungicides referred to as BIOCIDES? 



o 
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7. Trace DDT through an aquatic food web and show how each level can be affected. 



8. How can radioactive fall out be considered pollution? 
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FILM WORKSHEET 



NAME 



THE STUFF WE THROW AWAY 
1, List some maten't you throw away almost daily. 



2. Define biodegradable and pick some examples from your list from #1. 



3. List some ways you could slightly change your living habits to contribute less 
to the solid waste problem. 



-4. In what way are we part of a "disposable society"? 
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Observe your family for 1 week. How many standard grocery bags of garbage did 
you throw away? 



Call the Town fo Dewitt or Town of Man! i us offices and find out how and where 
solid wastes are disposed of in your town. 



ECOtOSY WORKSHEET 

NATURAL RESOURCES 
1. What natural resources are in great shortage today? 



2. What resources are in great supply? 



3. What Is the "energy crisis"? 



4. What methods are available for the production of electricity? 



5. How does a nuclear reactor work? 
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6. Compare the pollution problems produced by a nuclear reactor and fossil fuel when 
they are used to make electrical power. 



7, Distinguish reuse and recycling. 



8. List some materials that can be recycled. 



9. What are the problems with recycling that discourage more companies from 
doing It? 
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10. Name some items in your home that could be reused or recycled but are thrown 
away instead. 



n. What can be done to alleviate the natural resource shortages? 
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ECOLOGY INFORMATION SHEET 



NOISE 

I. The unit of sound loudness is called the decibel . 

A. This scale is a logarithmic scale and is based on the way the human ear hears 
loudness. 

B. AVI sound powers are compared to a set standard, the threshold of heer'ng, 
I =10""'^ WATTS 



(note: The ear opening is about 1 ^^m^ in area). 
C. Here are examples of the difference between two sounds of different loudness. 

1 db difference - smallest change perceptible. 

3 db difference - moderately noticeable, means one sound has twice 

the power of the other. 
10 db difference - One sound seems twice as loud as the other but 

actually has 1 OX the power. (Remember: this is 
a log scale to the base 10). 
60 db difference - One sound has 1,000,000 times the power of the 

other. 



POSSIBLE PROJECTS 

1. Investigation of the effects of the S.S.T. 

2. Tape recordings of common but often ignored sounds. 

3. Relationship between stress, noise and violence in urban areas. 

4. Health hazards of noise pollution. 

5. Maximum noise levels in various states. 

6. Effect of various amplitudes on mice. 

7. _ Relationship between noise levels and work efficiency. 
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Here are some common sounds placed on the decibel scale: 




Sound Qua lit. 
Threshold of hearing 
Very faint 

Faint 



Moderate 



Loud 



Very Loud 



Deafening 



Threshold of Pain 



20 db 



40 db 



60 db 
70 db 



80 db 



90 db 



100 db 
110 db 

120 db 



Whisper 

Rustle of leaves 

Quiet Conversation 
Average auditorium 
Private office 
Quiet home 

Quiet radio 
Ordinary conversation 
Average office 
Noisy home 



Average factory 
Normal radio 
Average traffic 
Noisy office 

Police whistle 
Pneumatic drill 
Screaming child 
Noisy factory 
Loud street noises 
Pushing power lawnmower 
Wood saw, punch press 



Subway and elevated train 

Thunder ' ^ 

Nearby riveter, drop namme 
Boiler factory 
Propeller aircraft 
4 piece rock band 

Turbojet: 7.000 16 Thrust 
Rocket engine 



ECOLOGY NAME 

FILMSTRIP WORKSHEET: ENVIRONMENTAL POLLUTION (WARDS 70W 3800) 

#b POLLUTION CONTROL 
1. Why Is 1t more necessary to control pollution today than in the past? 



2, Each of the following is a method of controlling air pollution. Explain which 
type of pollutant is removed by each. 

e.g. auto emission controls - remove carbon monoxide and hydrocarbons. 



A) dust collector 
BJ electrostatic precipitator 
charcoal adsorption 
spray tower 
limestone injector 



C 
0 
E 



3. How does each of the following deal with solid wastes? 

A J compaction 

Bj recycling 

C) anti-litter laws 

D) biocide alternatives 



4. Describe the function of each of the following methods of sewage treatment: 

A) septic tank 

B) bar screen 

C) grit chamber . * 

D) trickling filter (aeration) 

E) several settling tanks 

F) chemical precipitation 

G) chlorinatlon 
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5. Of the methods listed in question #4 which are part of the primary phase? 
Secondary phase? Tertiary phase? 



6. How effective is primary treatment? Secondary? Tertiary? 



7, How can thermal pollution be controlled? 



8. How can oil slicks be prevented? 
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ECO-DECISIONS GAME; SILVER LAKE 



Silver Lake is located in a picturesque, coniferous forest in the Adirondacks. 
It is surrounded by abundant wildlife and the fishing is excellent in Silver Lake 
and its feeder streams. 

The small town of Silver Lake is secluded within this wooded region. A quiet 
town, it has little construction or development. Its only Industry consists of con- 
servative logging activities but it's not considered a booming lumber town. The re- 
ported population of 1000 increases only slightly during the summer. 

The- Ajax Construction Corporation, a New York firm, has submitted to the town 
board a request to purchase 500 acres of land along the lake. After the town board 
rezones the area, Ajax Construction Corporation intends to build 200-300 summer homes 
along the lake shore. See the map of the area. 

A town board hearing has been scheduled and the following groups will present 
their positions on the rezoning and subsequent sale of lake property: 

Ajax Construction Corporation 
Citizen's Committee of Silver Lake 
Ecology Interest Groups 
Town Board Members 

The town board is up for re-election this year and wishes to act in its own 
best interests as well as those of Silver Lake residents 



Step 1 : Divide the class into 4 groups. 

Step 2 : Groups meet to prepare a case for the town board hearing. 

Step 3 : Town board hears each group's presentation and each presentation is followed 

by a questioning period. 
Step 4 : The town board reports its decision and the rationale for it. 
Step 5 ; Town board election and discussion of the results. 



MAP OF SILVER LAKE 
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ECOLOGY GROUPS 

YOU REPRESENT ; The Sierra Club 

Adirondack Mountain Club 
Wildlife Federation 

Representatives from similar interest groups. 

Local hunters and fishermen 

Cottage owners already living on the lake 

YOUR OBJECTIVE ; is to present a strong argument against the town selling this 500 

acres to the ajax Construction Corporation for summer home building, 

KEEP IN MIND ; (1) The effect of the ' f ol 1 owi ng on the forest and lake environment: 

sewages garbage, litter, camping and hiking, motor boats, snow- 
mobiles, campfires, construction, etc. 

(2) The town board is up for re-election this year. 
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CITIZEN'S COMMITTEE 

YOU REPRESENT ; Townspeople of Silver Lake a quiet, remote mountain village. 

YOUR OBJECTIVE ; is to (1) determine how the residents feel about the proposal and 

(2) present a strong argument at the hearing. 

KEEP IN MIND ; (1) If you permit building, local taxes will go down but additional 

revenue from the developers will permit improvement of schools, 
roads, village park, fire barn, town hall, police. 

(2) Summer residents will improve business and there will be patrons 
for more motels, restaurants, and stores. 

(3) Building may damage the ecology of the area. Solid waste and 
sewage disposal may be a problem. Trees may be cut or damaged. 
Fish and wildlife may be affected by increased traffic In and 
around the lake. Silver Lake might lose its serenity. Think 
of long range Impacts on the environment. 

(4) The board is up for re-election and you the voters may be able 
to apply pressure to help your cause. 
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DEVELOPERS 



YOU REPRESENT: Ajax Construction Corporation 

2 local realtors 
a local private land owner 



YOUR OBJECTIVES : are to persuade the town board to: 

(1) Rezone sections of Silver Lake 

(2) Permit purchase of 500 acres and building of 200 summer homes 

(3) Allow resale of developed property 



KEEP IN MIND : (1) Opposition groups will frar that no precautions will be taken to 

preserve the forest and lake ecology. 

(2) Local taxes will decrease to the residents but the tax revenue 
from the developed area will permit a larger budget for the fire 
department, police protection, sanitation department and water 
works, maintainence of roads and snow plows, schools, village 
park. 

(3) New residents provide additional business for the town. 

(4) You could compromise and buy fewer acres if you face strong 
opposition. 
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TOWN BOARD 



YOU REPRESENT ; Town board members elected by the businessmen and residents of 

Silver Lake. 



YOUR OBJECTIVE : is to listen to all presentations at the town hearing and decide 

what is best for Silver Lake. 



KEEP IN MIND : (1) Rezoning and development would lower taxes to village residents 

(your constituants) and bring in higher total revenue for tax 
dependent items such as fire equipment, schools, road repair, 
snow plows, village park, police protection. But a summer In- 
crease of 200-300 families may require better municipal services. 



(2) Development could damage the ecology of Silver Lake and draw 
opposition from special interest groups such as the Adirondack 
Mountain Club, hunters and fisherman. 



(3) You are up for re-election and must please the majority of 
residents of Lilver Lake whom you represent. 
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UNIT IV TEST USE ANSWER SHEET 

PART I (60 points) 

1. Which packaging material is the least biodegradable? 
A) polyethylene plastic TJ sawdust 

6} paper D) cardboard 

2. The primary stage of water treatment involves mainly the 

A) removal of phosphates Cj removal of suspended particles 

B) digestion fo organic materials 0) aeration fo water 

3. The most ecologically desirable method of refuse disposal is 

A) dumping into the ocean Cj using sanitary landfills 

B) using open dumps D) using open incinerators 

4. Which of the following contributes least to land pollution? 

A) biocides Clsilt 

B) garbage D) organic refuse 

■5. Which of the following materials is most likely to quickly decompose when buried 
in the ground? 

A) plastic C) organic refuse 

6) glass D) metal 

6. Which term includes the other three? 

A) fungicide C] pesticide 

B) biocide D) herbicide 



7. The process of excavating large pits to remove ore is called 
A) sanitary land fill C) shaft minimg 

B} composting D) strip mining 



8. Canning factories frequently stack the unusable vegetable parts in an open 
pile until they decay. This type of disposal is called 

A) composting C) sanitary landfill 

B) reclaiming D) incineration 

9. Some used products can be melted or broken down and formed into new products. 
This process is called 

A) recycling C) reclaimation 

B; reuse D) rendering 

10. Which of the following methods of refuse disposal contributes least to health 
probl ems 

A) sanitary landfill Cj composting 

B) open burning D) ocean dumping 

11. A safe method of decreasing the volume of solid wastes is 

A) recycling Cj shredding 

B) fission D) incineration 

12. Which of the following natural resources is most abundant on the continental 
U.S.? 

A) gypsum C) aluminum 

B) oil D) nickel 



13. Pick the item that is reused more economically than recycled 

A) glass bottles C) plastic containers 

B) tin cans D) cardboard cartons 

14. A device for obtaining energy from the sun's radiation is a 

A) nuclear reactor Cj breeder reactor 

B) turbine D) solar furnace 



15. On a large scale, the most economical and efficient method of obtaining 
electrical power is 

A) waterfall or dam C) combustion of coal or oil 

B) nuclear reaction D) solar battery 

16. An extinct species is the 

A) American crocodile C) dodo bird 

B) buffalo D) wolf 

17. A species no longer inhabiting New York State due to heavily collected bounties 
is the 

AV moose C) cayote 

B] puma D) snowshoe hare 



18. Which IS not an endangered species? 

A) great"ETue whale C) whooping c 

B) grizzly bear D) pririe dog 



19. Some species desired for their hide or skin are endangered though they are pro- 
tected by hunting laws. This illegal taking of an animal is called 

A J selective trapping C) poaching 

B) bounty killing D) biocide 

20. The Federal Agency to set standards for air, water, noise and solid waste pol- 
lution is 

A) Dept. of Agriculture C) E.P.A. 

B) F.D.A. D) W.H.O. 
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PART II Do both A & B (20 points each) 

A. Choose two of the following pollution problems and discuss: 

(1 ) Sources 

(2) Health Hazards 

(3) Means of Control 

Problems 
Solid Wastes 

Chemical Wastes 

Excess Noise 

Landscape Alterations 

B. Give an explanation for 5 of the following: 

1. Some species are approaching extinction and not by natural causes 

2. People working in a noisy factory are irritable and tense. 

3. Less paper is recycled today than during World War II. 

4. There is a shortage of once abundant oil in the U.S. 

5. The E.P.A. banned the use of D.D.T. 

6. Residents of a community often vote against bond issues (money) for treat- 
ment plants, shredders, etc. 

7. President Nixon formed the E.P.A. in 1970. 

8. The number of nuclear power plants (for electricity) will shortly double. 

9. People working around certain machinery wear ear plugs. 

10. The N.Y.S. D.E.C. regulates hinting, fishing and stocking activities in 
the state. 



ERIC 



BIBLIOGRAPHY 



231 



ERIC 



REFERENCES FOR ECOLOGY 
(available in Science Department) 

American Public Health Assoc. Standard Methods for the Examination of Waste- 
water . 1971 _ . 

*Andrev\fS (ed.) Env ironmental Pollution (E.P.). Prentice-Hall. 
N.J.."TWi: 

*Andrews (ed.) Freshwater Ecology (F.W.E.). Prentice-Hall, 
N.O.. 1972. 

♦Andrews (ed.) Soil Ecology (S.E.). Prentice-Hall, N.J., 1973. 

B.S.C.S. Biological Science, An Inquiry Into Life . (Yellow Version). 
Harcourt, Brace, and World, N.Y., 1968. 

B.S.C.S. Biological Science; Molecules to Man , (Blue Version! 
Houghton Mifflin, N.Y., 1958. 

B.S.C.S. High School Biology (Green Version). Rand McNally, Chicago, 



Environmental Studies Area (E.S.A.) Booklet . E.S.M. Science Dept., 
Syracuse, N.Y., 1973. 

Knight. Basic Concepts of Ecology. MacMlllan, N.Y. , 1965. 

Odum. Fundamentals of Ecology . Saunders Co., Phila., 1959. 

Palmer. Fieldbook of Natural History . McGraw-Hill, N.Y., 1949. 

Hach Chemical Corp. D.R. Colorimeter Manual. 7th ed. 

Hach Chemical Corp. Methods Manual for Direc t Reading Engineer's Lab 
(OREL) ~^ — ^ 

Mllllpore Corp. Experiments in Microbiology . Redford, Mass. 01730 

New York State Dept. of Health. Manual of Instruction for Water Treatment 
Plant Operators . ~ 

N.Y.S. Dept. of Env. Cons. Classifications and Stan dards Governing Waters 
of N.Y.S. ■ — — — a 



* texts for course 
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SUGGEST tD READING FOR ECOLOGY COURSE 
(Available In E.S.M. Library) 

574.92 Arnou B. Homes Beneath the Sea 

A study of ocean ecology, very elementary; could serve as a good intro- 
duction to marine ecology. 

574.5 Bates, Marsten. Forest and the Sea 

This work is a bit TnvoWe37gooH*,"*ie useful as a reference. 

■628 Battan, L. The Unclean Sky Study of air pollution. 

574.5 Bonner, J. The Cell and Society 

Discusses the interrelationship of all living matter. Focus is mostly on 
animal life. 

574.5 Boughey, A.S. Man and the Environment 

Easy Reading, exceTTent introduction to ecology. Begins with evolution 
and dwells in later chapters on basic ecology. 

574.5 Chinery, M. Patterns of Living Foundations of Science - Too easy, 
very elementary. Could. liowever serve as an introduction to ecology. 

574.5 Costello, David. The Prairie World 

Appears to be very wTTT written, utilizes many illustrations and photographs. 

574.5 Darling, Louis. A Place in the Sun 

An introduction to ecology, a TTTtTeless than adequate, could help those 
having a problem - some good Illustrations. 

574 Hylander, C. Wildlife Coirwunities 

Gives a good overview, very will written with good illustrations and 
excellent index. 

574.5 Kormandy, Edward. Co ncepts of Ecology 

Excellent. Covers alTlspects , gives good illustrations, excellent cross 
references and index. Could serve as supplementary text. 

574.5 Milne, L. Patterns of Survival 
A little heavy, poor iTTustratlons. 

574.5 Shuttlesworth» Dorothy. Natural Partnerships 
. Very elementary, could, however, be an excellent introduction to symbiosis. 

574.5 Swater, Paul. Ecology Handbook 

Excellent guide to the type of purchases which would benefit the environment. 



♦Recommended reading for students 
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*574.5 Taylor, C. The Doomsday Book 
Excellent, defTfntely recommended. 

591 Milne, L. The Balance of Nature 

An older text wnicn stiT!" could be useful. 

591.5 Richards, Paul Life of Jungle 
Excellent photography. 

591.5 Mitchell, J. Ecotactics 

Provides ideas and ways on how to influence the government, business and 
individuals into working for a better environment. 

632 Graham, F. Since Silent Spring 

... { _ ■ ^ 

*632 Carson* Rachel Silent Spring 

The first novel to shock the society about environmental problems. 

614 Baron, Robert. The Tyranny of Noise 

Good Introduction Into the problem, causes, and ways to combat noise 
pollution. 

*614 Benarde, Melvin Our Precarious Habitat 

Excellent, a fantastic looK at wnat man Is doing to his environment. 

614 Harber, Lewis Crisis in the City 

A little old but still useful in putting across the realization that the 
problems have become worse. 

614 Linton, Ron Terracide 

Destruction of her environment. Appears to be very good, achieved much acclaim 
from Liberal politicians. 

614 Long, William Poisons In Food 

Discusses the use of chemicals in our food and the possible outcome. 

614 Mooney, B. The Hidden Assassins 

Excellent account of the harmful additives Americans are Ingesting dally. 

614 Navarra Our Noisey World 

An elementary look at what causes noise. 

614 Ridgeway, James Politics of Ecology 

Discusses how and where poTTtical action must be taken. A must for an 
Intelligent voter. 

614 Shurcllff, William SST and the Sonic Boom Handbook 
Excellent. 

614 Still, Henry The Dirty Animal 

Excellent documentary on land, air and water pollution. 

614 Wise William Killer Smog 

Novel, fictional account on what may (or is) happening to our cities. ^34 



***301.2 Toffler, Alvin. Future Shock 

Excellent, definitely to be read by everyone in this course. 

301 .3 Politics and the Environment demonstrates very explicitly the problem 
confronting us. Appears to be at a very easy reading level. 

301 .3 Challenge for Survival 

Land; air; anTwater for man in megalopolis. Contains articles from lead- 
ing authorities on ecological problems. Excellent references. 

*301.3 Ehrlich, Paul. Population - Resources - Environment 

Excellent. Concerns itself with the proDlems'of a growing population. 
Very good illustrations and bibliography. 

301.3 Falk, Richard. The Endangered Planet 

Seems to be a littTe~"drawn out, appears to become repetitive. 

301.3 Fischer, Tadd. Our Over Crowded Planet 

Not too good, may ."However, provide some "bad ground material on population 
problems. 

301.3 Gordon, Mitchell. Sick Cities 

A satire which could prove to be very entertaining. 

301.3 Helfrich, W. The Environmental Crisis 
Short and concise, snouid make easy reading. 

301.3 Ramparts. Eco - Catastrophe 

Tells exactly how it feels and places the blame where it belongs. 

**301.3 Ehrlich, Paul. The Population Bomb 
A must, should be read by everyone. 

301.32 Fabre- Luce, Alfred. Men or Insects 
A study of population proBTems. 

301.32 Pogulation - Evolution - Birth Control 

A collection of essays on these and related topics by some leading author- 
ities. Could provide for quidk reference. 

301.32 Tydings, Joseph. Born to Starve 
Appears to be very in teres tThg reading. 

333.9 Perry, John. Our Polluted World 

Helfrich, W. The Environmental Crisis 

Lorenz. On Aggression 

Barnett. Ijistinct and Intelligence 

Ardrey. Territorial Imperative 

Richard. . Mystery of Animal Migration Z3S 
Lapage. Animals Parasitic in Man 



Schwartz. Life 1n a Drop of Pondwater 
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BIBLIOGRAPHY: GENERAL 

"America's Changing Environment", Desdalus, Fall 1967 Issue. 
Vol. 96, No. 4, entire Issue. ($2.00) 

Communities and Ecosystems . R.H. Whittaker. London, Macmnian, 1970. 
($3.95} 

Concepts of Ecology . E.J. Kormondy. Englewood Cliffs, Prentice Hall, 

1969. ($4.95) 

Crisis In Eden: A Religious Study of Man and Environment. Frederick Elden. 
Nashville, Abingdon Press, 1970. 

Economics as a Science . Kenneth Boulding, New York, McGraw-Hill, 1970. 
($3.95) 

Ecotatlcs: The Sierra Club Handbook for Environmental Activists. John G. 
Mitchell and Constance L. Stalling, eds. New York, Pocket Books, 1970. 
($1.25) 

The Environmental Handbook. Garrett DeBell, ed. New York, Ballantlne Books, 

jm: ($.95) 

The Environmental Crisis . H.W. Helrlch, ed. New Havan, Yale University Press 

1970. ($1.95) 

Environmental Improvement (Air. Water and Soil) . Ralph W. Marquis, ed. 
washinaton, D.C., Graduate School, U.S. Department of Agriculture, 1966. 
($1.50) 

Face of North America: The Natural History of a Continent. Peter Farb. 
New York, Harper and Row, 1963. (1.95) 

The Forest and the Sea. Marston Bates, New York, Random House (Vintage), 
1960. ($1.65) 

Moment In the Sun: A Report on the Deteriorating Quality of the American 
ffnvironment. R. & L.T. Rlenow. New York, Ballantlne Books, 1969. (17551 

A Sand County Almanac . Aldo Leopold. New York, Oxford University Press, 
IMT. ($1.75). 

Science and Survival. Barry Commoner. New York, Scrlbner, 1968. ($2.25) 

So Human an Animal . Rene DuBois. New York, Scribner, 1968. ($2.25) 

The Subversive Science: Essays Toward An Ecology of Man. Paul Shepard and 
Paul McKlnley. New York, Houghton Mifflin, 1969. ($5.95) 
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Terraclde; America's Destruction of Her Living Environment . Ron Linton. 
Boston, Little, Brown & Co., 1970. 

Quality of the Environment. O.C. Herflndahl and A.V. Kneese, Baltimore, 
3bhns Hopkins Press, 1955. ($2.00) 

Quiet Crisis. Stewart L. Udall. New York, Avon Books, 1963. ($.95) 



AIR POLLUTION 

Poisons In the Air . Edward Edelson. New York, Pocket Books, 1966 

The Unclean Sky. Louis J. Battan. Garden City, Anchor-Doubleday, 1966. 
($1.25) 

With Every Breath You Take . Howard R. Lewis. Crown Press, 1965. 



WATER POLLUTION 

The Frail Ocean. Wesley Marx. New York, Ballantine, 1967. ($.95) 

Al ternatives in Water Management; A Report. National Resource Council, 
Committee on Water. Washington, D.C., National Academy of Sciences, National 
Research Council (Publication 1408), 1966. ($2.00) 

streams . Lakes and Ponds. Robert E. Coker. New York, Harper & Row, 1954. 
($2.95)' 



LAND POLLUTION 

Design with Nature . Ian L. McHarg. Garden City, Natural History Press, 1969, 
(Handbound, $'l9.95) 

Soil. Water and Suburbi a. U.S. Department of Agriculture and U.S. Depart- 
ment of Housing and Urban Development. Washington, D.C. , U.S. Government 
Printing Office, 1967. ($1.25). 

The Wastemakers. Vance Packard. 1960. 



PESTICIDES 

The Biological Time Bomb. G.R. Taylor, New York, Signet, 1968. ($1.25). 
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Pesticides and the Living Landscape . Robert L. Rudd. Madison, University 
of Wisconsin Press, 1964. ($1 .95). 

The Pesticide Problem; An Economic Approach to Public Policy . J.C. Head ley 

and J.N. Lewis. Baltimore, Hohn Hopkins Press, 1967. ($3. SO). 

Silent Spring . Rachel L. Carson. New York, Fawcett World, 1962. ($.95) 

Since Silent Spring . Frank Graham, Jr. Boston, Houghton Mifflin Company, 1970. 



Famine - 19751 America's Decision: Who Will Survive. W. & P. Paddock. 
Boston, Little, Brown & Co., 1967. ($2.35). 

Th e Population Bomb . Paul R. Ehrlich. New York, Ballantine Books, 1968. 



Population and the Food Supply . Joseph Hutchinson. London, Cambridge 
University Press, 1970. ($4.95). 

Politics and Change in Developing Countries. Collin Leys. London, Cambridhe 
University Press, 1970. (Hardback, $7.50). 

Scarcity and Growth; The Economics of Natural Resource Availability. H.J. 
Barnett and c. Morse. Baltimore, Johns Hopkins Press, 1963. ($2.25). 



The Chemical Feast . James Turner. 

The Closed Corporation. James Ridgeway. 

The Corporation Takeover . Andrew Hacker. 

Our Depleted Society. Seymour Melman. 

The Greening of America. Charles Reich. 

Operating Manual for Spaceship Earth . R.B. Fuller. 

Whole Earth Catalog. 



Environme nt, published ten times yearly. Committee for Environmental Infor- 
mation, ^ n, Skinker Boulevard, St. Louis, Missouri. 

Environmental Action , published biweekly. Environmental Action, Inc., 1346 
Connecticut Avenue, N.W., Washington, D.C. 20036. 



POPULATION AND FOOD 




OTHER 



MAGAZINES 



Environmental Activities News Bulletin . Merrill Publishing Co., 1300 Alum Creak 
Drive, Columbus, Ohio 43216 

Environmental Science and Technology , published monthly, American Chemical 
Society, 1155 Sixteenth Street, N.W., Washington, D.C. 

Audubon, published bimonthly. National Audubon Society, 1130 Fifth Avenue, 
New York, New York. 

National Wildlife , published bimonthly, National Wildlife Federation, 1412 
Sixteenth Street, N.W., Washington, D.C. 

The Conservationist , published bimonthly. New York State Conservation 
Department, Albany. 

Catalyst for Environmental Quality , published quarterly. Catalyst for Environ- 
mental Quality, P.O. Box 3155, New York, N.Y. 

Eco-Actlon Bulletin . Environmental Action News, 33 E. Minor Street, Emmaus, 
Penna. 

All Clear , published bimonthly. All Clear Publishing, Inc., 299 Forest Avenue, 
Paramus, New Jersey. 

C. F. Newsletter . The Conservation Foundation, 1250 Connecticut Avenue, 
N.W., Washington, D.C. 

Federal Register . E.P.A., Washington, D.C. 

National Parks and Conservation Magazine 

Natural History . Am. Museum of Natural History, N.Y. 

Fauna. Box 895. Rancho Mirage. Calif. 92270 (bimonthly) 

Population Bulletin . Population Reference Bureau, 1755 Massachusetts Ave., N.W. 
Washington, D.C. 20036 

Biological Abstracts . 2000 Arch St., Philadelphia, Pa. 19103 
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FREE FILMS FROM: B.O.C.E.S. 

Ward Kimball -A. V. Director 
Can 468-4645 

Animal War - Animal Peace - 30 min. 
The Spruce Bog - 23 min. 
World In a Marsh - 22 min. 



FREE FILM FROM: Shell Oil Corporation 

450 Meridian St. 
Indianapolis, Ind. 45204 

The River Must Live - 30 min. 



FREE FILMS FROM: N.Y.S. School of Environmental Science and Forestry 
/• Mrs. Stella Kroft, Film Librarian 

\ Syracuse, N.Y. 13210 

Ah« Man See What You've Done - 20 min. 

Booms vi lie - 10 min. 

Cave Cotnnunity - 13 min. 

Down Decibel Down - 11 min. 

High Arctic Biome - 22 min. 

Multiply and Subdue the Earth - 67 min. 

Pollution A Matter of Choice - 52 min. 

Population Ecology - 21 min. 

Realities of Recycling - 38 min. 

Stuff We Throw Away - 22 min. 

What on Earth? - 10 min. 

FREE FILM FROM: . Millipore Corporation 

Bedford, Mass. 01730 Membrane Microfiltration 
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FREE FILMS FROM: National Medical Audiovisual Center 

Station K 

Atlanta, Georgia 30324 



M-1739/ 16 


Don't Leave It All To The Experts 


16 min. 


M-l/U/ 


Beware The wina 


22 


i/i 1 rvTV ii 

M-l/ZA 


The Run Around 


n 


M 1 "71 O 

M-1712 


On A Clear Day You Can Almost See Terminal Tower 


22 


M 1 ill O 


The Poisoned Air 


50 


M.1419 


Air of Disaster 


50 




With Each Breath 


30 


MIS-984 


m Winds On A Sunny Day 


28 


M-1420 


This Business of Air 


30 


M-1431 


It's The Only Air We've Got 


25 


M-1530 


A Matter of Attitudes 


30 


M-1540 


Air Pollution: Take A Deep Deadly Breath 


^ 


M-1600 


A Day At The Dump 


15 


M-1624 


Air Pollution in New York-New Jersey Area 


15 
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FILMS FROM: Syracuse University* 
Film Library 
Colvin St. 
Syracuse, N.Y. 

Community - 11 mln. - $4.25 

Garbage Explosion - 16 mln. - $10.00 

House of Man - 56 mln. - $17.00 

Lakes. Aging and Pollution - 15 mln. - $10.00 

Noise Is Pollution Too - 15 mln. - $9.00 

Plant and Animal Communities: Changes In the Balance of Nature - 11 mln. - $6.50 
Plant and Animal Communities: Interrelationships - 14 mln. - $8.00 
Plant and Animal Comnunltles: Ecological Succession - 14 mln. - $7.00 
Plant and Animal Communities: Physical Environment - 11 mln. - $6.50 



Ward's Filmstrlps For Science (70W3800) 

1. Nature of the Crisis - a little elemantary; it is, however, very ordered and 
gives an overview of the factors involved in producing environmental pollution 
could be used as an Introduction or set up for student use. 

2. Air Pollution - Excellent - you may, however, want to check some of the statis 
tical data being used. 

3. Land Pollution - very orderly; could serve as a good introduction. 

4. Fresh Water Pollution - excellent 

5. Marine Pollution - excellent 

6. Pollution Control - gives detailed scope of problems and solutions. Good on 
sewage treatment. 
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OTHER FILMSTRIPS 

Animal Communication 
Air Pollution 

Ecology of North American Deserts 
Symbiosis 

Biological Societies 
Animal Navigation 
Biological Clocks 
*N ■ The Canopy of Air 

Combatting Insect Pests 
Commitment 
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ADDITIONAL SOURCES OF INFORMATION 

1. U.S. Environmental Protection Agency, Office of Public Affairs, Washington, 
D.C. 20460 

2. New York State Department of Health, H. Ingraham, Commissioner, Albany, N.Y. 

3. New York State Department of Environmental Conservation, H. Diamond, Commissioner 
(NYSDEC), Albany, N.Y. 12201. Information Leaflets. 

4. American Public Health Association (ALPHA), 1015 18th St, N.W., Washington, D.C. 
20035 

5. Environmental Protection Agency (E.P.A.) 




6. U.S. Department of Agriculture Nw Superintendent of Documents 

[ U.S. Government Printing Office 

7. U.S. Department H.E.W. ) Washington, D.C. 20402 

8. Regional Environmental Sanitation Testing Lab (N.Y.S.) 677 S. Salina St., 
Syracuse, N.Y. 474-5951 

9. Pollution Dynamics Corporation, Rochester, N.Y. 
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BAST SYRACUSE-MINOA SCHOOLS 
Environmental F^ucatlon Materials 



High School Package 
Environmental Biology Unit 



Produced Under USOE Grant OEG-0-71-4621 
by East Syracuse-Minoa Central Schools 
407 Fremont Road 
East Syracuse, N.Y. 13057 
Dr. Fritz Hess, Superintendent 
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A Three Week Unit for Regents Biology 



East Syracuse-Minoa Central High School 1973 



AUTHORS! 
Joseph McGrath 
Donald Parker 
Mary Pinkerton 



247 



10th Grade Unit 



WORKSHEET 



OBJECTIVES 



TIME 



RESOURCES * 



1. Introduction 



2. Populations 



3. Food Webs 
(Niches & ..: 
Symbloses) 
Introduce #4 first 



1. 2. 3. 
4. 7, 8 

(outline I) 



3, 4, 5, 6 

(outline II} 



9 16 

(outline III & 
IV. A-B) 



1 period 
1 homework 
assignment. 



3-4 periods 
2 homework 
assignments. 



2-3 periods 
2 homework 
assignments 



1. Blue - Chap. 27. 

2. Green - Chap. 2. 

3. Yellow - Chap. 36, pp. 677- 
684. 

4. Concepts - p. 375-380, 385- 
388. 

5. Text - pp. 536-7, 544-5. 

6. Film: Population Ecology 

7. Quiz - A I B 

8. Erlich, Paul, Population Bomb. 

9. Patterns & Processes pp. 21-23. 

10. I.l.s. pp. 265-8. 

11. F.S.A. RnnkUf,; "Study 

of Population Fluxuatlon 
In a Microcommunlty." 
"Population Change" 



1. 
2. 
3. 
4. 
5. 
6. 
7. 



8. 



Blue - pp. 728-730. 
Green - pp. 28-30, 83-88. 
Yellow - pp. 695-700. 
rnnrppt<t pp. 381-385. 
Text pp. 540-543. 
Quiz: x+y 

Films: Communities. Plant 
& Animal interactlonsT 
strange Partners. 
E.s.A. RnnkiPt.! ^'SymblosIs 
Gal Is > Parasites. 



4. Quadrat 
Study 



9, 10, 11, 
13, 14, 15, 
16. 



3 periods 
outside^ 
1 period 
In lab^ 
1 homework 
assignment. 



1. 
2. 
3. 
4. 

5. 
6. 



7. 
8. 
9. 



Green - pp. 72-82. 

Yellow Lab Book pp. 218-231. 

Andrews, Freshwater Ecology. 

Huch test kits & Inst rue- 

tlon booklet. 

I.I.S. pp.47-52, 249-254. 

Stock, Investigations In 

Modern biology pp. zs-TTT 

182, 192. 

E.S.A. Booklet: "Layer- 
ing", "Classification". 
Identification books from 
library (see bibliography) 
Palmer, Fleldbook of 
Natural History. 



*See bibliography 
for complete Information 
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10th Grade Unit 



WORKSHEET 
5. Succession 



OBJEC TIVES 

13, 14. 15 
(outline IV. E.) 



V 6. Recycling 
In Nature 



ERIC 



16-23 
(outline IV. 
C-D). 



2 periods 
2 homework 
assignments 



2 periods 
2 homework 
assignments 



1. Blue - pp. 736-7, 732- 
4. 

2. Green - pp. 92-3. 

3. Yellow - PP.218-22U 
701-703. 

4. Concepts - pp. 391-393. 

5. Text - pp.546, 551. 

6. E.S.A. Booklet! 

"Layering Packet" 
"Biological Succession" 
"Succession In a Fresh- 
water Ecosystem". 

7. Film: Succession; 
From Sand Dune to 
Forest. 

8. FTliTfrip: Checks & 
Balances. ' " 
f4 Succession (Modern 
Learning Aids 6410) 

9. Weinberg, Biology 
Lab Manual dp.^2S + 

10. l.I.S. pp. 269-72. 

11. Quiz: M. 



1. Blue - pp. 735-6. 

2. Green - pp.18-27. 

3. Yellow - pp.686-697. 

4. Cnncftpts - pp. 383-390. 

5. Text - pp. 538-9. 

6. Quiz: D. 



WORKSHEET 



OBJECTIVES 



TIME 



RESOURCES 



1 7. Biomes 



24 

(outline V.) 



1-2 periods 
1-2 assign- 
ments 



1. Blue - pp. 722-3. 

2. Green - pp. 250-337 
(Chap. 8 &-9). 

3. Yellow - Chap. 37. 

4. Concepts « pp. 393-9. 

5. Text - pp. 547-51. 

6. Films: Temperate 
Deciduous horest . 
Trop 1 ca 1 Rai n Fore s t . 
uesert . High ArctTc" 
Blome. 
Quiz: 



7. 



Q. 



8. Environmental 
Pollution: Nature 
of the Crisis. 



25. 26. 27 
(outline VI.) 



1 period 

2 assign- 
ments 



1. Blue - pp. 740-4. 

2. Green - Ch.20, pp. 745- 
771 . 

3. Yellow - pp. 734-755 
(Chap. 38.) 

4. Concftptfy - pp. 399-407. 

5. Text - pp. 606-610. 
Film: Pollution is 
a Hatter of Choice . 
Andrews. Envir onmental 
Pollution. 



6. 
7. 
8. 



9. Thermal 
Effects on 
an Aquatic 
Ecosystem 
(optional) 



Unit Test 



himstrlp: Nature of 
the. Crisis (Wards 70W 

.3800 #1} 

9. Record Album: Seeger, 
Pete. "My Dirty 
Stream." Fall River 
Music Inc., 1964. 



25, 26, 27. 

(outline VI) 



1-2 periods 
1 assignment 



1. Andrews, Freshwater 
Ecology, pp.19-22, 
28, 100, 154. 
"Suprise Quiz" 



230 



OPTIONAL ACTIVITIES ! 

^ ' B.S.C.S.. Sreen Version: High School Biology . 

Lab 1.5 "Interelationships of Producers and Consumers" 
p. 26. (snail & elodea). 

Lab 2.1 "Population Growth: A Model" p.43 (dry lab on House Sparrow). 
Lab 2.2 "Yeast Population" p. 53 (similar to one included) 

^'^ pheasantj°" ^" Systems" p. 61 (graphing, dry lab. mouse & 

Lab 3.1 "A Study of a Biotic Community" p.76. (a quad study)— a good project 

Lab 3.2 "Abiotic Environment" p. 98 (weather conditions) 

Lab 8.2 "Temperature, Rain And Biome Distribution" p. 282 (dry lab) 

Lab 8.3 "Effects of Fires on Biomes" p. 296 (dry lab on succession) 

Lab 9.1 "Succession In a Freshwater Ecosystem" p. 312 

Lab 15.2 "Behavior of an Invertebrate Animal" p.554. (sow bug response to light 
and a maze)—- a good project. 

Lab 15.3 "A Method for Studying Territorial ism" p. 561 (Birds — a dry lab) 
B.S.C.S^ Blue Version: Molecules to Man 

Ttiv. 27.2 "Investigating the Sampling of Populations" p. 680 (yeast & dandelion) 

B.S.C.S.^ Yellow Version Lab Manual: An Inquiry Into Life 

Lab 36.1 "Biological Succession— Part A" p. 218 (a good project). 

Lab 37.1 "Producers in an Ecosystem" p. 222. 

Lab 37.2 "Consumers in an Ecosystem" p. 227. 

Weinberg, S. Biology Lab Manual : 

Lab 67 "Microaquarium" p.223. (snails, worms, daphnia, protozoa, & algae). 
Lab 68 "Succession" p. 225 (pond water & microscope) 
Lab 69 "Soil Organisms" p. 227. 



stock and Bancheri, Investigations in Modern Biology : 
Lab 10 ♦•Classification of Plants" p. 26 

Lab 11 "Classification of Animals" P. 29 (How to use a taxonomic key, describes 
major groups) 

Lab 71 "Testing the Environment for Bacteria" p. 201. (also in E.S.A. Booklet) 

Environmental Studies Area Booklet (for E.S.M. H.S. Campus) 

"What Can We Learn from a Field Study?" 

"A Survey of A Biotic Conrounity" 

"Patterns of Life in the Water" 

"Succession in a Freshwater Ecosystem" 

"Study of Population Fluxuations In a Microcommunity" 

"The Goldenrod Forest" 

"Study of Insect Galls" 

"Producers In a Community" 

"Air Analysis Packet" 

"Wildlife Conservation" 

"Collection of Wood" 

"Budding and Grafting" 

"Forestry Packet" 
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PROJECT SUGGESTIONS : 

1. Check the E.S.A. Booklet and 12th Grade Ecology Curriculum. 

2. Drosophilia population and limiting factors in a test tube. 

3. Algae population (chlorella) and temperature. 

4. Daphnia and varying D.O. (dissolved oxygen). 

5. Duckweed and varying phosphate concentration. 

6. Crayfish and crowding (or frogs). 

7. D.O. and temperature of a stream. 

8. Pollution and Butternut Creek. 

9. A quad study comparing all seasons. 

10. Territorial ism in birds. 

11. Rotten log conmunity. 



BCFFRPNCES: FIlMSTRIPl 



"Checks and Balances: Succession (#4)" (Modern Learning Aids 6410) (-nost of the 
others In this series are too elementary) 
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LAB REPORT FORMAT 

Name Date 
Lab # Period 

Lab Title 

1. Purpose; Why are you performing this Investigation? What Is your objective? 

2. Prediction: What are your expected results? You may just have to guess — but 
make it a logical one. 

3. Procedure : This will usually be on a ditto or in a lab book and you can refer to 
it by page number. However if this is an original lab, you must list all steps 
you followed. 

4. Data : Your results and observations may be presented as charts, tables, graphs, 
pnotographs, drawings, or descriptions. 

5. Discussion : Usually you will be assigned questions from a ditto or lab book 
wnich will help you Interpret the data, formulate hypotheses and become aware of 
limitations of data or sources of error. For original labs you will have to refer 
to books to Interpret the results. 

6. Conclusion : Make a concluding statement (hypothesis) explaining your results. 
Confirm or reject your prediction. Be original, creative and logical in your 
concluding statement. 

7. References ; List all books, films, people or other resources to which you re- 
rerrea to answer questions, form hypotheses or Interpret data. 
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ECOIOGY OUTLINE: CHAPER 27 



BIOLOGY 

A. Abiotic factors 

B. Biotic factors 

C. Organization 

POPULATIONS 

A . Characteristics 

B . Balance of nature 
G. Societies 

GOMMUNITIES 

A. Food dependency 

1. autotrophs 

2 herbivores 

3 . carnivores 

4. omnivores 

5. saprophytes 

B« Symbiosis 

1 . commensalism 

2 . znutaulism 

3 . parasitism 

ECOSYSTEMS 

A . Biotic competition 

B. Food web 

1. habitat vs. niche 

"2, producers 

3 . consumers (primary and secondary) 

4. decomposers 

5. flow of energy 

C. Abiotic factors 

1 . nitrogen cycle 

2. carbon dioxide - oxygen cycle 

3 . water cycle 

D. Self substaining ecosystem 
£. Succession 



BIOMES 

A, Terrestrial 

1 • tundra 

2 • taiga 

3. temperature deciduous 

4, tropical forest 

5. grassland 

6, desert 

B. Aquatic 

1 • marirxe 

2 • fresh water 

BIOSPHERE 

A* Human ecology 

1 • population explosion 

2. pollution (air, water and land) 

3. natural resource waste 
4« pesticides 

5. wildlife extinction 

6« chemical overuse and resistance 



ECOLOGY UNIT IN BIOLOGY 
Tenninal Behavioral Objectives 

The student will be able to 

1. When give a list of conditions, identify those that are biotlc from those that 

are abiotic. 

2. Place each organizational level in its proper sequence if given a Jumbled list, 
i.e. population - community - ecosystem - biosphere. 

3. Define a population as all the organisnts of one species living in a definate 
area . 

4. List the factors that affect population size and stability. 

5. Plot a growth curve from data collected on yeast population. 

6. Formulate reasons to explain increases and decreases in yeast population. 

7. Define a community as all the biotic living things of any species interacting 
in a definate area . 

8. Distinguish community from an ecosystem. 

9. Identify feeding niches, (i.e. producer, herbivore, carnivore and other 
consumers, and decomposers) and symbiosis, (i.e. parasite, commensalite , 
mutualite). 

10. Use a taxonomic key to identify organisms at least to genus level. 

11* Use Hach methods to determine dissolved oxygen samples of water at different 
temperatures and submit an interpretation of the over all class results. 

12. Make observations of microbes from soil and water samples, sketch them, 
identify them and determine interrelationships i.e. food web. 

13. Read and discuss lab 29.8 in Molecuiflg tn Man t*nA determine the changes in 
the food web of Lake Odell over a period of time. 

14. Describe the stages of succession as it occured in the film: Sanddune to Forest . 

15. Give evidences of succession in your quad. 

16. Construct a food web £rom observations made at quad. along Butternut Creek. 
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17, List the foms in which the following elements may be found in the environment 
and organisms: C, H, O, N, P. 

18, Identify the role played by each of the following in the water cycle: precipitation, 
root absorption, transpiration, respiration, photosynthesis, evaporation. 

19 • Identify the role played by each of the following in the CO^ - 0« cycle: 
photosynthesis, respiration, autogrophs, decomposers, aeziobes. 

20. Match each of the following with its role in the Nitrogen Cycle: legumes, nitrogen 
fixing bacteria, nitrates in soil, nitrogenous, plants and animal protein, plant and 
animal wastes (ammonia), nitrifying bacteria, decay, denitrifying bacteria. 

21. Trace the flow of energy from the sun through all organisms in the food web to the 
environment. 

22. Recognize examples of ways in which man has upset these natural cycles. 

23. Distinguish recycling and reuse. 

24. Identify biomes when given a description that includes its characteristic 
vegetation and climate. 

25. List examples of environmental mismanagement and pollution. 

26. Give the causes of specific types of pollution or enviroamental mismanagement. 

27. Suggest practical solutions to specific pollution problems. 
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ECOLOGY 
INTRODUCTION 



WORKSHEET #X 



ECO (house) - LOGY (study of) 

BIOTIC - living factors 
ABIOTIC - non-living factors 



study of living communities and their 
physical environment 



POPULATIONS 
SOCIETY 

COMMUNITIES 

ECOSYSTEMS 

BIOSPHERE 



LEVELS OP ORGANIZATION 

Study of one species in a definite area 
eg. man« ameba, maple 

Study of a highly organized species 
working together 
eg. baboon, bees 

Study of all the living species in an area 
and their Interactions 
eg. all species in Oneida Lake 

The interactions of all living things 
with their physical environment 
(biotia & abiota) 

The entire world, all ecosystems 
collectively 

Read pp. 535 - 537 in (Weinbera) (is keverf ;:»e 

appendix) or pp. 375-380 in Concepts irMndprn ^lii!;/"^^^^"^^ ^^^^ 
IDENTIFY THE LEVEL FOR EACH OF THE FOLLOWING: 

1. all the white clover in4ie school lawn 

2. all the people in the world 

3. all the palm trees and monkeys in Panama 

4. all the ants in a hill 

5 . all the rainbow trout in Fourth Lake 

6. all the fish, oxygen and pollutants in Onondaga Lake 

7. all plants and animals in this planet 
all lynx in the Rocky Mts. and the fleas on them 
all hawks and the pesticides in their tissues 

a tropical rain forest, its flora, fauna and climate ggO 



8. 



10, 



11. List 6 abiotic factors affecting a land community and state the important of 
each* 

12. List 6 biotic factors affecting a pond community and state the importance 
of each* 

13. List in order the spectum of organization from atoms to biosphere. 



A population i s all the organisms of one species Inhabiting an area with a given 
boundary. Species is defined as an interbreeding unit. eg. all the red pines of 
the AdirondackSf all the cobras in San Diego Zoo. 

Limiting Factors are conditions or quantities of essential materials that determine 
the size of a population. 

Carrying Capacity - (K) - is the maxium number of organisms in a community and 
is determined by the limiting factors . 

List some factors that would limit population size in general. 



FLUCTUATIONP opulations are constantly changing as result of interactions with 
other organisms and the physcial environment but do to natural checks and balances 
(predatorprey, relationships, available food and space) they tend to remain stable. 
However, when the natural checks and balances are removed, characteristic 
growth curves are exhibited. 



NORMAL GROWTH C URVE MALTH US ' C URVE 




ER?C 77W£, 



/ 

ECOLOGY QUIZ 



FORMA 
NAME 



1-7 Tell whether these are Abiotic (A) or Biotlc (B) factors: 

U pH 

2, parasite 

3. predator 
4, temperature 

5 . soil type 

6. over population 

7. water pollution 



8-10 Matching: 



_ 8, All the rats of one species in 
New York City 

_ 9 . All the plants , animals & their 
physical environment of £ 
tropical rain forest 

JO , All living plant , animal , 
protist organisms in Oneida 
Lake. 



A. population 



B« community 



C, ecosystem 



A. ecosystem 

B . community 

C. population 

4-10 Tell whether these are Abiotic (A) or Biotic (B) factors, 

4. air pollution 

5. hawk eating a snake 

6. water temperature of a lake 
7 . soil or rock surfact 

8, oxygen 

9. tapeworm living In a dog 
10. green plant 
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FORM B 

ECOLOGY QUIZ NAME ^ 

1-3 Matching 

1, All the carp of the same species of 
Onondaga Lake. 

2 , All plants , animals and protists in 
Cicero Swamp. 

3, All living things and physical 

environment of a desert. 



lAB WORKSHEET #2: CHAPTER 27 POPULATIONS 
Read pp. 544 - 545 in your text (Weinberg) 

!• Define population 

2. Predict some factors that might limit the size of a population. 

3« Set up the yeast population lab attachedi and record results in data table, 

IMPORTANT: Use the same miscroscope everday, record Its number. 
Graph results. 

4. Summarize the changes you noticed in the yeast population. Explain all 
increases and decreases in terms of limiting factors • 



5. Explain Malthus' theory on population. 

6. List some ways populations are naturally controlled and kept in balance. 

7. What conditions might increase the carrying capacity of a pond for algae? 

8. How would a bounty on wolves affect: 
rabbit population ? 

vegetation? 

mouse population? 
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LAB WORKSHEET #2 (continued) 



EXTRA CREDIT - Read the Population Bomb bv Paul Erlich. It is in our library. 

Write a report sumarizing his main points. 

Investigating Changes in a Yeast Population 

Yeast is a one -celled protist in the fungi group. It reproduces by budding. 
What are some factors vou predict will limit the yeast population size in a test 
tube ? 



Procedure (1) From a package of dry yeast, take about 15 granules and place 
them in a 250 ml beaker containing 30 ml. sterile water. Stir until they are 
evenly distributed. 

(2) Examine a drop of the suspension under (lOOx) low power. There will 
probably be too many yeast to count. 

(3) Dilute the yeast solution by adding 10 ml water and examine another drop. 
Continue diluting with 10 ml of water until just a few cells can be seen under 
lOOx low power. Record the total amount of water added. ml. 

(4) Add enough sugar to make a 5% sugar solution. Example: 5g sugar in 
100 ml or 2.5 g in 50 ml H2O. 

(5) Divde sugar-yeast culture equally among 10 test tubes. Number them from 
1-10 and insert cotton plugs. 

(6) Take a drop of test tube one. Examine it under lOOx and count the number 
of yeast cellst Do this three times and record the average in your data table, 
Tomoirow you will sample test tube 2, etc . 

(7) Store the test tubes at room temperature. On each successive day record 
the average number of yeast per drop. Stir thoroughly before making the slides. 



DATA 



Count 



Day 1 
Tube 1 



Day 2 
Tubt 2 



Day 3 Day 4 
Tube 3 



Day 5 Day 6 Day 7 Day 8 Day 9 Day 10 



1st 






















2nd 






















3rd 






















Average 























* If you can't see them use high power and multiply the number by 4,0 or 4,3 
depending on the low:high ratio of your microscope, 
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Plot your results on a graph with the number of yeast on the vertical axis 
and the day on the horizontal axis • 



Materials for yeast study 

dry yeast 
sugar 

10 test tubes per group 
test tube racks 

sterile water (use pressure cooker) 
250 ml beakers 

graduated cylinders or 10 ml plppettes 
eye droppers 

microscope, slides, cover slips 
triple beam balances 
foil or cotton plugs 



POPULATION LAB FORMAT 



PURPOSE 



5 pts. 



PREDICTION 



5 pts. 



I. 



Yeast 



Data Table 
Graph 

Ditto Quest. #1-6 



3 
S 

3 each 



20 pts« 



Human 



Graph 

p. 688 quest. #1-6 



5 

2 1/2 each 



20 pts. 



CONCLUSION 

Summarize the two studies 



10 pts. 
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ECOLOGY WORKSHEET #3 



NAME 



. FOOD WEBS 

Refer to Molecules to Man (blue) pp. 728 - 730, or Inquiry into Life (yellow) 
pp. 69.5 - 700, and your text pp. 540 - 543. Also view the film: Communities > 

X. All organisms have a role in the food web. This role is called a niche . 
No more than one species may occupy a niche in a community. 
Define the following niches: 
producer 

herbivore 

carnivore 

omnivore 

decomposer 

2, Which of the above could be a primary (1st order) consumer? 

Which could be a secondary (2nd order) consumer?. 

Which could be a 10th order consumer? 

3* a) What is the difference between a prodator, scavenger and parasite? 

b) What is the similarity? 

4, Some organisms exsist in a close relationship with another species. This is 
called a symbiosis. 

a) View the film: Strange Partners 

b) Define the nature of the following symbiotic xelationships: 
parasitism 

commensalism 
mutualism 

o 
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ECOLOGY WORKSHEET #3 



5. Complete this food web pyramid by adding names of organisms that might 
exist at each level. 




6, V/hich organisms in this food web would have the greatest amount of 
energy? Least? 



7 • \\mich organisms must be present in the greatest amount of biomass? 



8. MATCHING: 



, shark & remora 
. tapeworm 

. lichen (algae & fungus) 

.disease bacteria 

, crockadile & bird 

.nitrogen-fixing bacteria 
& legume root 

, barnacle and whale 

, leech 

, termite protozoan 



M > Mutualism 



P - Parasitism 



C - Commensalism 
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ECOLOGY WORKSHEET #3 



9. Huxley once said that he could predict the number of old maids in a town by 
observing the yellow clover on the outskirts. He explained it thusly: 
Old maids usually had cats that chased toads. Toads eat insects and insects 
and insects eat or pollinate clover. Therefore, if there are many old maids 
in a village, would the clover crop be prosperous or scant? 
Explain: ~ " 
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FORM X 



ECOLOGY QUIZ 

FOOD WEB NAME 

MATCHING 



1, 

• • 


Cat eating a mouse 




NICHE: 


2. 


Deer nibbling on tree buds 


J- 


omnivore 


o • 




K. 


carnivore 


4. 


lichen on bark 


X.. 


herbivore 


5. 


dog eating table scraps: 
meat & vegetables 


M. 


scavenger 


6. 


fungus on a rotten log 


N. 


saprophte 


7. 


mosquito biting a man (or woman) 


X. 


parasite 


8. 


algae photosynthesizing 


Y. 


mutualite 


9. 


beaver gnawing on a tree 


Z. 


autotroph 



,10. wolf hunting pheasants 
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FORM Y 

ECOLOGY QUIZ 

FOOD WEB NAME 

MATCHING 



1. 


Mouse gnawing wood 




NICHE: 


2. 


Plant synthesizing glucose 


A. 


parasite 


3. 


Hawk huntincr for snakes 






4. 


Tapeworm in a dog 


C. 


carnivore 


5. 


Mushroom digesting rotten leaves 


D. 


herbivore 


6. 


Man eating a five course meal 


E. 


autotroph 


7. 


Lichen on a rock 


F. 


mutualite 


8. 


Beetle eating dead bark 


G. 


omnivore 


9. 


Rabbit nibbling on a carrot 


H. 


commensalite 


10. 


Lion devouring a deer carcass 
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QUADRAT. STUDY INTRODUCTION 

BIOLOGY LAB #4 

The next two weeks of school we will be undertaking some ecological 
■studies of the ES-M area. For example: 

1) Plot study 

students in groups of five will be marking off 100 sq. m. of 
land on the far side of the student parking lot. Longitudinal 
observation on soil (pH) , biota (species of plani and animal} , 
and any other observations will be made and analyzed over 
the next two months • 

2) General Ecosystem Study 

At least three types of ecosystems exist on the school property; 
swamp, pond, stream. Determination of food chain, symbiosis, 
etc. within each will be made. 

3) Environmental Pollution 

Soil, air, and water pollution will be studied on the ES-M area. 

A) Clutter Pollutio n 

On ti'ips to the area, students will be supplied witli bags for 
picking up litter on the grounds . Gratuities (brownie points) 
will be awarded for winners (weeklyj'inthe following catagorles: 

Most Original 

Most Humorous 

Best Decorated 

Largest Amount 

Individual winnters will be selected from nominees (one from 
each class) and in lecture will be presented with the coveted 
CLOD award, (Collected Lots of Debris) At the termination of 
the eight week study, grand prize winners will be honored with 
the Schaffer award, a golden beer can representing the millions 
of cans over this land. 

This may be an opportunity for some to complete their individual year projects. 
Expansions of the planned studies could be acceptable for the year project. 

Also those who are planning a photographic project might find this could be a 
good place to start. 
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MATERIALS FOR QUADRAT LABS 



SET UP 

wooden stakes (16) 
string 

hammers (4) 
meter sticks (4) 

WATER 
jars 

Hach kits (D.O.) 
soup strainers 
thermometers (cheap) 
boots (optional) 

LABANALYSIS 

microscopes and slides 

eye droppers 

pH papers and charts 

Hach kits - (C02# pH^D.O., hardness et. a 1) 

poloroid camera (optional) 

identification keys 

Berlese funnel and lamp 

incubator (optional) 

millipore kit (optional) 

SOIL 

plastic baggies 
trowels (4) 
pH paper 

FLORA AND FAUNA 
pill bottles 

insect nets - make from hanger and nylon net 

identification books 

plant press (optional) 

binoculars (optional) 

mouse traps (optional) 

fishing line (optional) 
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ECOLOGY 
BIOLOGY LAB #4 

QUADRAT STUDY 

I* Make a 100 sqm area to study (10 meters on a side). Place a stake at each 
corner and connect with string to form a square . This is the area we will 
study, 

U. SITE PROFILE OF PRODUCERS 

A* Count and identify: 

1. trees - count, name and give the height of each tree 

2. shrubs and saplings - these are smaller woody plants, 0.5-3.0m. 
tall 

Z > herbaceous plants - weeds and grasses, count several 1 sqm. fungi. 

B. Use the following symbols, indicate the number of each type of plant, 
and draw a profile of this guadrat. 

9 Canopy - trees over 20m Woody: 
i> Subcanopy- trees under' 20m deciduous D 

0 Shrubs- woody evergreen E 

^ Herbs Herbaceous: 
^ Litter grass G 

non -grass N 




C. List the dominant species of plants (most numerous). 
in. CONSUMERS 

A« Protists - Take a sample of soil from two places and put into a plastic 
bag. When you return to the lab place soil in a cloth strainer and 
identify the rAlrcoscopic organisms that drip out of the soil water* 

B. Invertebrates - collect small surface animals under rocks and leaves, 
preserve and identify, (insects, worms, etc.) 

C. Vertebrates - Look for birds, small mammals, amphibians and reptiles, 
or traces of them. 
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IV. ABIOTIC FACTOS 

A. soil type - sand, clay, humus 

B. temperature variation - every hour at surface 

C. soil pH - acid or base 

D. amount of sunlight or shade 
£. water analyses 

F. others - you list 

V. FOOD WEB - List which organisms are producers, herbivores, carnivores, 
decomposers, omnivores. Diagram a food web of this community. 



QUADRAT DATA 

I. LOCATION OF PLOT - Include map or photograph 
Size - 

Type ecosystem - 
Available niches - 

II. PRODUCERS - Include drawing of profile 
Trees - 

Herbs & Weeds - 
Floor Covering - 

Algae - (sketch, name and give size in microns) 
Is there evidence of ecological succession? 



Sample 



Grass 




Grasshopper- — ^Salimander 
Mouse ' = ^ Snake - 



— ^ Worms 
— -> Snail ^ 
jgJ^ Fungi 




decomposers 



m. CONSUMERS 

Protlsts - sketch, name and give size in microns 

Invertebrates - 

Vertebrates - 

IV. ABIOTIC FACTORS - list 

V, FOOD WEB: 
Producers 

1st order consumers 
2nd - 3rd order consumers 
decomposers 
symbiotic relationships 

Sketch one aquatic (water) food web and one terrestrial (land) food web. 
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VI. List indirect evidences of life (tracks, burrows, €»j:crement, feathers, 
nests, etc.). 



VII. List evidences of pollution (water, air, clutter, land); 



BIOLOGY WORKSHEET #5 
SUCCESSION 



NAME 



First view the film: Suocession; From Sand Dune to Forest 

Succession is a series of growth stages in whira one community replaces another 
until a climax community is reached. The climax community is stable and remains 
until there is a drastic disturbance, ex. flood, earthquake, fire. Refer to pp. 546 & 
551 in your text, 

1. If a wooded area in the Adirondacks was wiped out by a forest fire, what 
pioneer plants would first grow back ? 



2, After many years of gradual change, a climax forest would be developed. List 
some trees and animals that could be found in this forest* 



3, What trees are dominant in a climax forest in Central New York? 



4, Refer to pp. 701 - 703 in Yellow Version and summarize the steps in succession 
from a sand dune to a forest by listing the plants of each stage and the animals 
associated with them. 



5, Read 29,1 - 29,8 (Lake Odell) in Molecules to Man and arswer question 1-13 
on p. 732. 
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QUIZ: SUCCESSION 
FORM M 



NAME 



.1) After a bulldozer has knocked down a house and created a vacant lot, various 
kinds of plants appear. As the years pass there is a noticeable change in the 
species of plants inhabiting the lot. This is an example of 

a) a food web c) plant maintenance 

b) succession d) symbiosis 



.2) It would be most accurate to say that the climax stage of a plant succession 



a) changes rapidly to the pioneer stage 

b) does not require a producer community 

c) remains permanently unchanged 

d) exhibits a tendency to remain stable 



,3) The earliest stage in an ecological succession from a bare rock is characterized 
by the presence of 

a) trees c) lichens 

b) mosses d) grasses 



4-10 Refer to the following food web of Lake Odell. 

Mackinaw I White FisTTl t««««* Swamp Weeds 

trout & i> ^ . > Chubs > La^ae > & 

Osprey Rainbow ^^^^^ Algae 

How would each of the following affect the whitefish population? 
(A) Increase (B) Decrease 

^4) Kemoval of chubs to please fishermen* 

_5) Stocking the lake with Mackinaw trout to improve fishing. 

_6) Campers spraying excessively along the shore with DDT or other pesticides. 



J) Extinction of osprey. 

_8) Decrease of D.O. (oxygen) by overuse of an algae killer. 
_9) Elimination of the first order consumer. 

10) Population explosion of second order consumer. 
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ECOLOC/ WORKSHEET #6 NAME 

RECYCLING IN NATURE 

All the elements essential to life (C, Hi O, N) are recycled through organisms, 
the environment and chemical processes. Refer to pp. 735 - 6 in Molecules to Man 
pp. 686 - 691 in Inquiry Into Life (yellow) (or pp. 538 - 539 in your text) to answer 
these questions » 

1. Water Cvcle - Sketch the water cycle & define the role played by: 
precipitation - 
root absorption - 
transpiration - 
respiration » 
photosynthesis - 
evaporation - 

2 • How does pollution (air & water) affect the water cycle ? 



3« Oxygen Cvcle - Sketch the carbon dioxide - oxygen cycle and define the role 
played by: " 

autotrophs - 

bacteria of decay - 

aerobes - 

photosynthesis •- 

t 

respiration - / 

4, How does air pollution, such as carbon monoxide, &sulfur dioxide from auto 
exhaust, affect the oxygen cycle? 



5. What gas composes 78% on the air? 



ECOIOGY WORKSHEET #5 
Page 2 

6. Nitrogen Cvcle - Sketch the nitrogen cycle and define the role played by: 
. legumes - 

nitrogen-fixing bacteria - 
nitrifying bacteria - 
denitrifying bacteria - 
bacteria of decay - 
nitrogen gas - 
nitrates in soil - 
ammonia in wastes - 
protein in organisms - 

7. Energy (ATP) Cycle - Trace the flow of energy from the run through all the 
organisms of the food web to the environment. Relate this to the phosphate 
cycle (text p. 539) 



8. Consider the food web, energy flow and cycles, and list the three main 
factors necessary for an ecosystem to be self-sustaining (self sufficient). 



9. List some items that man can recycle. List some items that man can reuse. 
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What are^the problems involved in recycling solid wastes ? (Think in terms of 
cost and energy) 



ECOLOGY QUIZ; CYCLES 
FORM D 



NAME 



1-3 Which type bacteria is represented by each number in the diagram below? 



A) nitrifying bacteria 

B) purple sulfur bacteria 

C) nitrogen - fixing bacteria 

D) denitrifying bacteria 



1. 
2. 
3. 




4-5 Refer to the cycle diagramed below and identify the processes represented. 

A) photosynthesis 

B) nitrogen - fixation 

C) aerobic respiration 

D) anaerobic respiration 



4. 



5. 



toOg+HgO 



Green Plants 




Plants 6c Animals 



6, Which of the following is not part of a normal water cycle ? 

A) precipitation 

B) fall-out 

C) transpiration 

D) evaporation 

7. Compare with the carbon dioxide concentration in a lake during daylight 
hours , the concentration during the night is usually 

A) lower, because at night fish exhale less carbon dioxide 

B) lower, because at night the water is warmer than the surrounding air 

C) higher, because at night the plants in the lake do not use carbon 
dioxide 

D) higher, because at night fish are more active 



ECOLOGY QUIZ: CYCLES 
Page 2 

( . 

8, In a food chain, light energy is converted to chemical bond energy by 

A) producers C) second -order consumers 

B) decomposers D) first-order consumers 

^9. The more complex plants generally absorb nitrogen from the soil in the 

form of 

A) free nitrogen C) proteins 

B) nitrates D) amino acids 

1 0. Which process is represented below? 

^6^12°6'**^2 ^^2 '*'"2^ "^^^^ 

A) aerobic respiratiai C) photolysis 

B) anaerobic res piraUon D) carbon-fixation 



V 
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BIOLOGY WORKSHEET #7 
BIOMES 



NAME 



Before answering these questions, read in your text pp. 547 - 51, and look 
at the pictures in Molecules to Man pp. 722 - 3 



1« Define biome - 



2. What factors in addition to altitude and latitude determine the index vegetation 
in each biome . 



3* List the biomes in order of increasing temperature. 



4 • Match the dominant plant with the biome . 



PLANT 

coniferous trees 
herbs & grasses 
broad leaf trees 
lichen & mosses 
lush leafy plants 
cactus 



BIOME 

A. tlaga 

B. deciduous forest 

C. grasslands 

D. desert 

E. tundra 

F. rain forest 



5. Match the biome with a description of its climate. 



CLIMATE BIOME 

Precipitation usually frozen, ground rarely A. 

thaws, little sunlight. B. 

Over 80" of rain annually, temperature never C. 

drops below freezing, much sunlight except , D. 

during monsoon season. E. 

Annual precipitation between 30-40", 4 F. 
distinct seasons, freeze thaw line crossed 
frequently during winter. 
Less than 10" of rain annually. 



Taiga 

temperate deciduous 
grasslands 
tundra 
desert 

tropical rain forest 



forest 
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BIOLOGY WORKSHEET #7 
Page 2 



6 • In which biome do we live ? A/Vhat is the climax vegetation ? 



7. Choose any biome except temperature deciduous forest and describe its 
A) climate, B) vegetation, C) wild life, D) landscape 



BIOLOGY WOWCSHEET #7 
Page 3 



Biomes - distinct geographical area 

(A) i^and - Terrestrial - named by climax vegetation (which determines animal types) 




Rain forest Plains Deciduous Conifer Lichen 



Equator.^ -Latitude ^ pole 

70% earth's surfacp, plant distribution not control 
habitats but O,* CO-, temperature and minerals 
(salt co.icentration) , least temperature variation 
greatest amount food production ~ costal waters 
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(B) Aquatic - Freshwateip 

( 

(C) Marine - Saltwater 



BIOLOGY QUI2i BiOMES 

rom Q 



NAME 



.1. WlUch is tho proper sequence of altitudlnal life zones from sea level 
to mountain tops ? 

a) tundra, taiga, temperate deciduous forest, tropical rain forest 

b) taiga, temperature deciduous forest, tundra, tropical rain forest 

c) temperature deciduous forest, tundra, taiga, tropical rain forest 

d) tropical rain forest, temperate deciduous forest, laiga, tundra 

2 , The greatest amount of food production in the world occurs in which 

blomc ? 

a) tundra. c) ocean 

b) tropical rain forest d) grassland 

3 , One would expect a climax community to show 

a) considerable change regardless of climate 

b) rapid changes in short periods of time 

c) no change unless the environment changes drastically 

d) a fluxuating population of animals only 

4, The beech -maple climax forest of northern New York State is part of 

which world biome ? 

a) tundra c) coniferous forest 

b) taiga d) deciduous forest 

.5. A biome in which animals greatly outnumber plants would most likely be 
found in 



a) the deep ocean basins 

b) an open grassland 

c) a tropical rain forest 

d) any New York State marsh 



6-9 MATCHING 



Description 



_.6. This area receives little solar energy at any time. 
It has a short growing season, its precipitation 
is low and occurs largely in the form of snow. 
Its soil is frozen most of the year. 

J . Trees in this area have broad leaves that are shed 
in the fall. The weather is variable with snow seldom 
lasting all winter. 

.8. This area has great coniferous forests extending in 

the broad zone across Eurasis and North America, It 

has a multitude of lakes & ponds. 
.9, Over eighty inches of rainfall per year in this area are 

evenly distributed so that there is no well defined dry 

season. 



Biome 

A) temperate deciduous 
forest 

B) grassland 
G) tundra 

D) tropical forest 
£} taiga 
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blOLOGY QUIZ! BIOMES 
FORM Q - Page 2 



10. Which is NOT essential in a self-sustaining ecosystem? 

a) equal numbers of plants and animals 

b) a living system capable of incorporating ene/gy Into organic compounds 

c) a constant energy source 

d) a cycling of carbon between organisms and their environment 



BIOLOGY NAME 
FILMSiniP WOIUCSHEET #8 

( 

.F.nvironmental Pollution (Wards 70W3800) 
#1 Ntiture of the Crisis 

1. Define environmental pollution • 



.2, List four escamples of natural pollution. 



3, List four examples of man generated pollution. 

4. State four ways pollution is harmful to man. 



5. In what way does pollution crectte a negative visual Impact? 



6. How do insecticides harm birds? 
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Filmstrip Worksheet #8 
Page 2 

7. How are fish affected by sediment in a stream? 



8. How does an algae blocm affect other aquatic organisms ? 



9. How does air pollution affect land vegetation? 



( 10. What type industry causes thermal pollution? 

t 

11. How can the nitrogen cycle be upset by pollution? 



12. Why is there so much more pollution now than 100 years ago? 



13. List four waste disposalmethods that are needed. 
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BIOLOGY WORKSHEET #9 NAME 
THERMAL EFFECTS ON AN AQUATIC ECOSYSTEM 



All forms of life (esp, heterotrophs) are dopendont upon oxygen for their 
exldtance • Oxygen makes up water which is the most common molecule in 
living organisms (70-95%) . Free oxygen is also required by all animals and 
most protists in the cellular oxidation of glucose. It is this process through 
which these organisms obtain energy (ATP) « 

Land animals obtain free oxygen from the air (atmosphere) around them. 
Aquatic animals (except mammals) depend on oxygen that is dissolved in the 
water of their environment, 

A number of factors can effect the amount of oxygen dissolved in water 
(DO) , Heat is a factor which directly effects the DO of an aquatic ecosystem. 

Using the Hach method of determination of DO calculate the DO of various 
water samples of different temperatures. Record your observation on a data 
chart. Graph you results , 

1 , Explain the relationship between water temperature and DO • 



2 , How could water which is heated above its normal temperature effect 
the ecosystem. 



3, Nuclear Power Plants (as Nine-Mile Point at Oswego) , and other industries 
(ex, Solvay Process) discharge heated water into aquatic ecosystem, 
because they use water to cool some process. Explain using DO content, 
algae growth, etc, how thermal pollution effect an aquatic ecosystem. 



4, An increase in algae can be ceuspd by fertilizers from agricultural run 
off (phosphates, nitrates) as well as temperature increases. This growth 
forms a "blockage layer" preventing light penetration. How will this 
affect the DO ? 
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DATA CHART 
Temperature vs. Dissolved Oxygen 

Your group's individual data: 

TBMPERATUKE (DO) 



Combined Class Data: 

TEMPERATURE (DO) 



BIOLOGY 
SURPRISE QUIZ 



NAME 



I. Using the following data, construct, label, etc. a graph representing the data: 



jerature iC^) 


DO (ddih) 


I 


81 


3 


67 


3 


77 


8 


66 


10 


54 


15 


50 


15 


48 


16 


51 


19 


42 


20 


42 


25 


37 


25 


30 


30 


22 


30 


12 


38 


15 


39 


11 


40 


8 


40 


9 


41 


7 


45 


8 


50 


i.l 


50 


5 



2« Does this graph show a positive or negative correlation? 



3, How does how water effect an aquatic ecosystem? 



4. Describe the difference between a population and ecosystem, give examples 
of each. 



5, List four limiting factors on a population: 



MATERIALS FOR THERMAL EFFECTS LAB #9 



2 D.O. Bottles (for each group of 5) 
Hach D .0 0 tost kits or contents 
S thermometers 
hot plate 

ice cubes & styrofoam container 
S - 1000 wl beakers 

pond water - (I) some to be boiled, (2) some heated slightly 
warmer than room temperature, (3) some chilled overnight in 
refrigerator with ice added, (4) some slightly colder than 
room temperature, (S) some at room temperature. One gallon 
of each should be enough for one class. 
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Teacher & Student Hefcrences - Books 
* most functional 



1. Andrews, (Ed . L Environmental Pollution ^ Prentice -Hall^ No J«, 1972. 

2. Andrews, (Ed A Freshwater Ecology . Prentice - Hall, NJ,, 1972. 

3. *BSCS >Bioloqical Science! An Inquiry Into Life (vellow) . Harcourt, Brace 

& World, . N.Y., 1968, 

4. *BSCS . Biological Science! Molecules to Man (blue) . Houghton - Mifflin, 

N.Y., 1968; 

5. BSCS. BiolQctlcal Sciencei Pat terns & Processes . Holt, Rinehart & Winston, 

N.Y., 1966. 

6. *BSCS|. High School Biology (green) . Rand McNally, Chicago, 1968 • 

7. BSCSf Student Lab Gylde (to J^ellow version) 2nd ed. Harcourt, Brace & World 

N.Y., 1968. 

8. Comstockf A., A Handbo ok of Nature Studv - Cornell University Press, 

Ithaca, N,Y., 1939. 

9. Ehrlich, P. . The Population Bomb . Ballantlne Rooks. 1968 (301. 35> 

10. Knight, C. . The Basic Concents of Ecology . MacMiUan, N,Y., 1965. 

11. Kormandy, E. Concepts of Ecolpgy . Prentice- Hall, N.J., 1969 (574.5). 

12. *Kraus, D. Concepts in Modern Biology (Concepts), Cambridge ^ N.Y., 1969- 
JL3. Leopold, A., A Sand Co unty Almanac . Oxfore University Press, N.Y,, 1949. 

14. Odum, E. Fundamentals of Ecology. Saunders Com p. Phila., 1959, 

15. Palmer, L. Fieldbook of Natural History. McGraw Hill, NoY. 1949. 

16. Shuttlerworth Natural Partners , Doubleday, N.Y., 1969 (574.5). 

17. Stock 6e Bancheri Investigations In Modern Biology . Cambridge, N.Y. , 

1969, 

18. **Weinberg, S. . Biology . An Inquiry Into the Nature of Life . (Text) Allyn & 

Bacon, Boston. 197 1« 

19. Weinberg, '_S. Biology Lab Mannual. Allyn & Bacon, Boston, 1971 • 
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References: Films 



Fiom: Mrs • Stella Kroft 
Film Librarian 

State College of Forestry & Environmental Studies 
Syracuse* New York 

These films are all free and in color. 

Multiply and gubdue the Earth - 67 mln. 

Population Ecology - 21 min. 

Pollution is a Matter of Choice - 52 min. 

Strange Partners - 12 min. 

Temperate Deciduous Forest - 16 min. 

Tropical Rain Forest » 17 min. 

What is Ecology? - 11 min. 

WnnririnnW'g Wnrlri- 30 min. 

From: Syracuse University Film library , Syracuse, New York 

Care Community - 13 min. - $5.00 
Community - 11 min. - $4.25 
Dsssrt - 21 min. - $6.75 
High Arctic Moms - 22 min. - $6.75 

Plant & Animal Communities: Intenelationshipa - X4 min. - $8.00 
Plant & Animal Communities;- Ecological Succession -» 14 min, - $7.00 
Succession; From Sand Dune to Forest - 11 min. - $6.00 
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IDENTIFICATION KE^S IN ES-M LIBRARY 

580, Jaques, Plant Families; How to Know Them 

580, Mathews, The Book of Wildf lowers for Young People 

582, Coilingwood & Brush, Knowing Your Trees 

582, Apqar, Trees of the Northern U.S, 

582, Dana. How to Know the Wildflowers 

582, Emerson, Our Trees and How to Know Them 

582, Grimm, Familiar Trees of America 

582, Keeler, Our Native Trees 

582, Lemmon & Johnson, Wildflowers of North American 

582, Mathews, Fieldbook of American Trees & Shrubs 

582, Mathews, Fieldbook of American Wildflowers 

582, Peattie, A Natural History of Trees 

582, Piatt, American Trees 

582, Rogers, First Book of Tree Identification 

582, Wherry, Wildflower Guide (N.E. USA) 

582, Zimm & Martin, Flowers 

582, Zimm & Martin, Trees 

582,13, Cuthbert, How to Know the Fall Flowers 

582 • 13, Cuthbert, How to Know Spring Flowers 

582,13, Carey, Wildflowers at a Glance 

584, Pohl, How to Know the Grasses 

586, Sterling. The Story of Mosses, Ferns, & Mushrooms 
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587, Cobb, Field Guide to the Ferns 

$87 .a, Durand, Fieldbook of Common Ferns 

588, Courad, How to Know the Mosses & Liverworts 
589.3, Prescott, How to Know the Freshwater Algae 
591.92, Morgan i Fieldbook of Ponds & Streams 

592, lahni How to Kno;v the Protozon 
595, Conistock, The Spider Book 
595, Kaston, How to Know the Spiders 
595,7, laques , How to Know the Beetles 
595,7, Taques. How to Know the Insects 
595.7, Lutz, Fieldbook of Insects 

595.7, Zimm & Michell, Butterflies & Moths 

595.7, Swain « The Insect Guide 

595.7, Zim & Cottam, Insects 

597, LaMoate, North American Game Fishes 

597, Zim & Shoemaker, Fishes 

593, Peterson. A Field Guide to the Birds 
598 i Zim & Gabrielson, Birds 

598,1 Ditmars, Reptiles of North America 
598,2, Jaques, Ho\7 to Know Land Birds 
599, Zim & Hoffmeister, Mammals 



EAST SYRACUSE-MINOA SCHOOLS 
Environmental Education Materials 



High School Package 
Environmental Physics 



Produced Under USOE Grant OEG-0-71-4621 
by East Syracuse-Minoa Central Schools 
407 Fremont Road 
East Syracuse, N.Y. 13057 
Dr. Fritz Hess, Superintendent 
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AIR POLLUTION DUSTFALL EXPERIMENT 



Objectives To determine the amount of dustfali in a specific 
location. 



Time interval: Begin experiment either November 4 or November 11* 

30 days 



Technizues: Three wide-mouth, gallon glass jars should be cleaned 
and rinsed with distilled water. Put one quart of dis- 
tilled water into each jar. Label each jar at the water 
level with transparent waterproof tape. Place jars 
outdoors, five feet off the ground. Keep the water at 
its initial level. Add distilled water if necessary. 

Soak three wooden sticks in distilled water for three 
days to remove soluble materials. Add a stick to each 
jar to prevent cracking. 
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DUST IN THE ATMOSPHERE 

Part II After 30 days. 



1. Bring the sample into the laboratory and evaporate most of the water 
from the jar using a hot plate or water bath. Place an asbestos pad 
on hot plate to protect jar from breakage. 

2. Carefully wash down sides and bottom of jar with small amount of dis- 
tilled water from wash bottle, scrubbing all surfaces of inside of jar 
with stirring rod. 

3. Transfer the total sample, a little at a time, to a weighed evaporating 
dish and evaporate all the water either on a hot plate or water bath. 
Avoid overheating. 

4. When dry, cool the dish and contents and weigh to the nearest centi- 
gram or milligram. Subtract the weight of dish from the combined 
weight of dish and contents to obtain the net weight of dustfall, 

5. Average the results of the three bottles. 



Calculations 

1. Measure the inside diameter of the mouth of each jar in centimeters. 
2« Calculate the area of the open mouth of each jar. 

3. Determine the dustfall in mg/cmVsO days. 

4, To convert mg/cmV30 days to tons/square mile/30 days, multiply by 
28.6 tons/square mile. 



An alternative method for evaporating the final portion of sample is to 
transfer it to a volumetric flask, invert the flask over the evaporating 
dish to form a chicken feeder evaporator, and then evaporate the sample 
to dryness at about lOOo C. 
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BEST COPY AVAIUBLE 



Particles that are in the air vary 
the size ranges of some typical pa 

TYPE OF PARTICLE 

Raindrops 

Sand 

Pollen Grains 
Pulverized Coal 
Cement Dust 
Plant Spores 

Ash from coal- fired furnace 

Natural Fog 

Silca Dust from Mines 

Chemical Fumes 

Carbon Smoke 

Tobacco Smoke 



greatly in size. The table indicates 
tides found jn the air, 

DIA^^ETER IN MICROKS 

500-5000 

200-2000 

20-60 

10-400 

10-150 

10-30 

3-80 

1-40 

0.5-10 

0.5-10 

0.1-1 

0.01-0.25 
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Free: Air Pollution 16 mm Movies, Order from: 

National Medical Audiovisual Center 
Station K 

Atlanta, Georgia 30324 

M- 1739/16 Don»t Leave It All To The Experts 16 

M-1707 Beware The Wind 22 

M-1774 The Run Around H 

M-1712 On A Clear Day You Can Almost See 22 

Terminal Tower 

M-1418 The Poisoned Air 50 

M-1419 Air of Disaster 50 

M-1430 With Each Breath 30 

MIS-984 111 Winds On A Sunny Day 28 

M-1420 . This Business of Air 30 

M-1431 It»s The Only Air We*ve Got 25 

M-1530 A Matter of Attitudes 30 
M-1540 Air Pollution: Take A Deep Deadly Breath 54 

M-1600 A Day At The Dump 15 
M-1624 Air Pollution in New York-New Jersey Area 15 



Filmstrips 
Beware of 111 Winds 1745X 
Air Pollution You 1528X 



All of these visual aids are in color 
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